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INSTRUCTIONS FOR UPDATING SVE OPERABLE UNIT

OPERATIONS AND MAINTENANCE MANUAL

FOR POLYGON 96/92/27A

The attached draft addendum pages (printed on tan paper) should be incorporated into the
final Polygon 79 O&M Manual entitled, "Soil Vapor Extraction (SVE) Operable Unit Final
Operation and Maintenance Manual; Pheonix-Goodyear Airport (South), Polygon 79,
Goodyear, Arizona," updated August 5, 1994 for Polygon 84, in accordance with the
instructions outlined in the table below. These pages are provided to update the manual for
operations at Polygons 96/92/27A. Appendix sections are separated by blue paper which can
be recycled or otherwise discarded.

All pages removed from the Polygon 79/84 Manual should be archived in the binder

provided.
“ Section Remove pagés from Polygon 79/84 Replace with Polygon 96/92/27A

: Manual: Pages:

Outside Cover yes yes
Cover Letter 8/5/94 letter 12/22/95 letter
Inside Cover 1 sheet 1 sheet

TOC ItoV [toV
Introduction i to xix i to xxii

1.0 1-1to 1-6 1-1to 17

2.0 2-1to 2-8 2-1to 2-8

3.0 3-1to 3-11 3-1 to 3-11

4.0 4-1to 4-10 4-1 to 4-10

5.0 5-1 5-1

6.0 5-1 to 6-24 6-1 to 6-26

7.0 7-1to 7-15 7-1to 7-17

- 8.0 8-1t0 8-2 8-1to 8-2-

9.0 9-1t09:3 - 911092
Appendix AT = -~All pages':-"; 23 sheets (11°x17%) N
Appendix':-B" EOT Section 5 CoverSheet 1 Section 5 Cover Sheet
Appendix'C'---." :. _ : All Pages - - .. New Appendix’C'."
Appendix D |- . D-18,D-36,D-38,D-39,D-46 D-18,D-36,D-38,D-39,D-46
Appendix E - ; . Nome - - . .'Nome .- -
Appendiij:-'f-'- R SR Al Pages'-(-':-"--;--" New Appendix E.
Appendix G Nome None -
A'ppendix.—H'.'-‘-". 1 Al Page,s’ o o - New. Appendix H
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& 5o17761.0003

An Air & Water Technologies Company

December 22, 1995

Ms. Nancy Moore

Arizona Department of Environmental Quality
3033 North Central Avenue

Phoenix, Arizona 85012

Subject: SVE Draft Operation & Maintenance Manual Update
Polygons 96/92/27A, Phoenix-Goodyear Airport Site
Goodyear, Arizona

Dear Ms. Moore:

Enclosed please find the Draft Soil Vapor Extraction (SVE) Operation & Maintenance Manual for
Polygons 96/92/27A. This report is submitted on behalf of The Goodyear Tire & Rubber
Company in accordance with requirements of the 1992 U.S. EPA Consent Decree (Section VIII,
D-8). This document fulfills the tasks in the Consent Decree, as well as fulfilling the tasks
outlined in the U.S. EPA- approved SVE Final Design for Polygons 96/92/27A dated June 1,

1995. .

This Draft Operations & Maintenance Manual is an update (Draft O&M Update) to the U.S. EPA-
approved Polygon 79 Final Operations & Maintenance Manual dated November 5, 1993.. The
Draft O&M Update details the methods of SVE operation compliance with Section VIL.D.15 of
the Consent Decree and highlights the operation and maintenance of the treatment system
components, the extraction wells, and monitoring wells for Polygons 96/92/27A. The document
also details the sampling and VLEACH modeling for sub-area and polygon closure.

The primary modifications that have been made to the November 5, 1993 Polygon 79 O&M
Manual are the parameters that pertain to system operations specific to Polygons 96/92/27A.

These parameters include the number of extraction and monitoring wells to treat and monitor the
remediation progress in each polygon and operation priorities. In an effort to: make agency and
field personnel referencing easy, all pages pertaining to the Polygon 96/92/27A update are printed

on tan paper. It should be noted that the November S5, 1993 Polygon 79 0&M Manual was
modified on August 5, 1994 for Polygon 84 SVE system and sub-area’ operatlons ‘These. =~

modifications were pnnted on green paper for easy reference. Where no changes'to. the August‘ i
5, 1994 Polygon 84 O&M Manual update have been made by this modlﬁcatlon the-green pages
shall remain in the O&M Manual and are considered the most recent and up to date mformatlon
Instructions have been provided with this package to update your" August 5,71994 Polygon 84
O&M Manual. The removed green pages and old covers can then be 1nserted mto the prov1ded
binder for archiving. : : L
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Ms. Nancy Moore
Arizona Department of Environmental Quality
December 22, 1995

Page 2

Since the operational, monitoring and modeling criteria for Polygons 96/92/27A remain the same
as Polygon 79, Goodyear anticipates that U.S. EPA will promptly approve this Draft O&M
Update and will authorize SVE system start-up in accordance with the 1992 Consent Decree (VI,
D-13). Once the SVE system has been started, Goodyear will submit a revision of this Draft
O&M Update as the Final Polygon 96/92/27A O&M Manual in accordance with the Consent
Decree (VII,D-14). As with Polygons 79 and 84, operational data will be submitted as part of

the PGA monthly report to U.S. EPA.

Pursuant to your review and approval of this report, Goodyear anticipates start-up of the SVE

system in late January 1996.

If you have any questions regarding this document or any other site issues, do not hesitate to

contact me at (619) 233-7855.

E

Scott P. Zachary
Project Manager
Metcalf & Eddy, Inc.

KAW:cw
Enclosures

CcCl

C. Cooper, U. S. Environmental Protection Agency
M. Whitmore, The Goodyear Tire & Rubber Co.
L. Smith, URS Consultants

R. Bartholomew, Bartholomew Engineering (2)
T. Struttmann, Sharp & Associates, Inc.

1. Bueschgen, Lufthansa

D. Stoltzfus, City of Phoenix - OEP

C. Parker, City of Phoenix - Aviation Department
C. Boyer, City of Phoenix - PGA

T. Heim, Loral Corporation

K. Walter, Metcalf & Eddy, Inc.

M.J. Weidmann, Metcalf & Eddy, Inc.

I. Brandell, Metcalf & Eddy, Inc.

p:\c\pga\poly27\o&m\cover. Itr



SOIL VAPOR EXTRACTION (SVE)
OPERABLE UNIT DRAFT
OPERATIONS AND MAINTENANCE
MANUAL

PHOENIX - GOODYEAR AIRPORT (SOUTH), POLYGONS 96/92/27A,
GOODYEAR, ARIZONA

SUBMITTED TO:

THE GOODYEAR TIRE AND RUBBER
COMPANY
AKRON, OHIO

Polygon 79 Draft: August 4, 1993
(Polygon 79 Revised: November 5, 1993)
(Polygon 84 Update: August 5, 1994)
(Polygons 96/92/27A Update: December 22, 1995)

ME

METCALF & EDDY, INC.
701 B STREET, SUITE 1100
SAN DIEGO, CALIFORNIA 92101



TABLE OF CONTENTS

Section

INTRODUCTION . ... ...ttt ittt it vnnnenn

1.0 SVE SYSTEM COMPONENTS ...............
1.1 Extraction Wells . . ............. .. ...
1.2 VaporInletSystem ................. . .....

1.2.1 AirBlending ............c v
1.2.2 Vapor/Liquid Separation . . . . ............
1.3 Vapor Treatment System . . . ...........00. ...
1.3.1 CarbonCanisters . .............c0...
1.4 Vacuum Extraction Module ..................
1.4.1 ExtractionBlower . ...................

1.5 Electrical Control System and Power

Distribution Module . . ....... .. e
1.5.1 Electrical Control System . ..............
1.5.2 Power Distribution Module ..............

2.0 PROCESS DESCRIPTION/CONTROL . ..........
2.1 Process Description . . .. ... ... .vuviv ..
2.2 Instrumentation/Controls . ...................

2.2.1 ExtractionWells ....................
2.2.2 VaporInletSystem ...................
2.2.3 Vapor Treatment System ...............
2.2.4 Extraction Blower Module ..............

2.2.5 Electrical Control System and

Power Distribution Module . .............

3.0 START-UPPROCEDURES ..................
3.1 Prior to Extraction Blower Operation ............
3.1.1 ExtractionWells ....................

VaporInlet System ...................
Vapor Treatment System . ..............
Vacuum Extraction Module . . ............

1.
1.
1.
1.

W W Www
D whd

Electrical Control System and Power

Distribution Module . .................

3.2 Initial Start-up . .......... ...,
3.2.1 ExtractionWells ....................

3.22 VaporInletSystem ...................

3.2.3 Vapor Treatment System ...............

3.2.4 Vacuum Extraction Module . .............

3.2.5 Electrical Control System and Power

Distribution Module . .................

p:\c\pga\poly27\o&m\cover.doc I



3.3 Operation with Solvent Laden Air . ....................... 3-7
3.3.1 ExtracionWells ........... ... ..t 3-7
332 VaporInletSystem ........... ...ttt 3-8
3.3.3 Vapor Treatment System . .. .........ccivtuueeeeeenn 3-8
3.3.4 Vacuum Extraction Module . ....... e e e 3-10
3.3.5 Electrical Control System and Power
Distribution Module . .................c0.u.... 3-10
4.0 OPERATION AND MAINTENANCE ..................... 4-1
4.1 Extraction Wells . . ....... .. 00t ennnn. 4-1
4.2 Vapor Inlet System . . ... ...ttt e 4-1
4.3 Vapor Treatment System . . . ... ...ttt it e annannnn 4-3
4.4 Vacuum Extraction Module ............................ 4-4
4.5 Electrical Control System and Power
Distribution Module . . . ... ...... .. .. 4-5
4.6 Sampling . . ......... e e e e e 4-5
4.7 Components of VESOn-Line . ........... ..., 4-6
4.8 Personnel Safety . ............. 00t 4-6
4.8.1 Hearing Protection . ............c00titiieneennenn.. 4-6
4.8.2 National Electric Code (NEC) Area
Classification . . . . ...... .. e 4-6
483 Guards ........... it PP 4-7
484 Electrical .. ..... ...ttt e e 4-7
4,8.5 Special Safety Precautions . . . ... .. ... v 4-7
4.8.6 ExtractionWells ................ .. ... .. ... ... 4-7
48.7 ReliefValves . ..........0 i ennnnns 4-7
4.8.8 Warning Signs . . . . . . . .ttt e e e 4-8
5.0 SVE SUB-AREA/WELL OPERATION AND MAINTENANCE _
MANUAL: INTRODUCTION . ......................... 5-1
6.0 START-UP OPERATIONS AND MAINTENANCE (O&M) PLAN ... 6-1
6.1 Extraction/Monitoring Well Temperature, Vacuum,
and FIoOW Rate . . . .. .o i i it ettt ettt e ettt ie e 6-3
6.2 Radius of Soil Vacuum Influence (R) . .......... ... .. ....... 6-4
6.3 Air Permeability Calculations for Soils Occurring
within the R; of Extraction Well . .................... ... 6-14
6.4 Radial Soil Vapor Velocity . . .. .. ..ottt in i, 6-15
6.5 Soil Vapor Flow Field Determination . ................. ... 615
6.6 SVE Monitoring and Extraction Well Soil Vapor _
Sampling/Analysis . ... ...ttt i e e 6-16
6.7 Soil Vapor Contaminant Composition and Maximum
Concentration . . . ... i i ittt et e e 6-23
6.8 Critical Soil Vapor Flow/Vacuum Rate Determination .......... . 6-23
6.9 Extraction Well Efficiency . ........... ..., 6-24
6.10 Sub-Area Remediation Duration Modeling . ................. 6-24
p:\e\pga‘poly27\o&m\cover.doc I




Appendix A
Appendix B

Appendix C
Appendix D

Appendix E
Appendix F
Appendix G

Appendix H

SVE EXTRACTION WELL REBOUND MONITORING . . ........ 7-1

ARM Estimation Criteria for Rebound Monitoring . ... .......... 7-5

Field Rebound Monitoring for Sub-Area Well

OPErations . . . . v v v vt i ittt in it et 7-11

REFERENCES . .+« e e et oot e, 8-1

GLOSSARY OF TERMS . .. .. ittt ittt teie i ineneens 9-1
LIST OF APPENDICES

SVE Operable Unit Plans and Specifications
American Filtration Systems, Inc. SVE Operation and Maintenance Manual

Vapor Extraction and Monitoring Well Construction Drawings and Orifice Plate
Flow Element Calculation Sheets

Draft Soil Vapor Extraction Treatment System and Extraction/Monitoring Well
Field Sampling Plan (FSP) and Quality Assurance Project Plan (QAPP)

Multi-dimensional Vadose Zone Computer Flow Model
Draft Emergency Contingency Plan
Carbon Regeneration Information

Polygons 96/92/27A VLEACH/MixCell ARM Run Data

p:\c\pga\poly2\o&m\cover.doc - I




Figure
96-E-2
96-E-3

6-1

6-2

LIST OF FIGURES )

Vapor Inlet System P&ID .............. e
Vacuum Extraction Module P&ID . ............ ... . ......

Sample SVE Extraction/Monitoring Well
Field Data Sheet . .. .. S

PGA - SVE Polygon 79 Start-up Performance Analysis ..........

PGA-SVE Performance Analysis Drawdown
versus Distance . . . . ... . i e e

PGA-SVE Performance Analysis Pressure/Flow
Model (SVE-A) ...t i ittt ittt et e e e e

Conceptual Cross-Sectional In-Situ Soil Vacuum Contour
Map Showing Subsurface Soil Gas Flow Field . . . ......... SN

SVE Rebound Verification Flow Chart ....................

Estimated SVE Remediation Dﬁration for a
Hypothetical SVE Extraction Well . ......................

Soil Vapor Extraction Well Operation Chart . ................

Appendix B/1990 Consent Decree Decision Tree for
Operation of the Soil Vacuum Extraction System ..............

Field Mo_nitdring Extraction Well Operation Chart
for First SVEPOLYgON . . . ..o vt i ittt ittt et iieiannee

p:\c\pga‘poly2\o&m\cover.doc v




Table

i-5

i-6

i-7

i-8

1-1

2.2.5-1

7-1

LIST OF TABLES

Page
Soil Vapor Extraction Operation & Maintenance
Responsibilities . . . ... ... ...t e e iii
SVE Operable Unit Weekly Maintenance Checklist . .. ........... iv
SVE Opérable Unit Monthly Maintenance Checklist ... ... e vi
SVE Operable Unit Annual Maintenance Checklist . ............. ix
Annual SVE Valve Inspection List . .. ..................... Xii
System Hardware . .......... ... ... xiv
SVEValve List .. ......0 ittt xviii
Electrical Control System Function . . . ... .................. Xxix
Polygon 96/92/27A Extraction and Monitoring Wells .. ... .. o 1-5
Electrical Control System Function . . . . . ................... 2-8
Summary of Soil Physical and Chemical Parameters
Used in Determining Total Soil TCE Concentrations . ............ 7-8
ARMs Estimation Calculations for Polygon 84 Sub- _
Areas Monitoring . .. .. ... ... e e 7-10

p:\e\pga\poly2\o&m\cover.doc \



SVE OPERABLE UNIT OPERATION & MAINTENANCE MANUAL

INTRODUCTION

This Draft Soil Vapor Extraction (SVE) Operable Unit Operation and Maintenance (O&M) Manual
has been developed for an off-site regeneration carbon treatment system. The Draft SVE O&M
Manual dated AuguSt 4, 1993 was approved by the U.S. EPA on September 2, 1993 with comment.
The Final SVE O&M Manual for Polygon 79, dated November 4, 1993, incorporated U.S. EPA’s
comments to satisfy the 1990 Consent Decree, Section VII report submittal requirement under
Subsection D. 14, p. 22. The Final SVE Polygon 79 O&M Manual was updated for Polygon 84
operations by an.addendum dated August 5, 1994. Pages revised on the Polygon 84 Update are

indicated by green pages in this manual.

The Final SVE Polygon 79 O&M Manual with revisions for Polygon 84 has been updated for SVE
operations at Polygons 96/92/27A by addendum. This draft addendum includes portions of the O&M
Manual text which have been revised to reflect conditions at Polygons 96/92/27A. Addendum pages
which reflect changes for Polygons 96/92/27A are indicated by fan pages in this manual.

This O&M Manual is organized to provide the user with readily available information on the
equipment, operation and operating philosophy (based on the EPA Consent Decree document of
1987) of the SVE system. Sections 1 through 4 of this document detail the Operation and
Maintenance of the SVE treatment system components and Sections 5 through 7 detail the extraction

well operation for each polygon and sub-area, including rebound and monitoring.

In this O&M Manual, reference to equipment components is made generally in the order in which
soil vapors come into contact with the equipment, upstream to downstream. Due to the number of
equipment suppliers and different organizations involved with the fabrication of components and
systems, nomenclature for some components and systems may vary somewhat. The system Process
and Instrumentation Diagrams (P&IDs) at the end of this section and detailed manufacturer’s

literature provided in this manual should clarify any questions on nomenclature.

p:\e\pga\poly27\o&m\o&m. 001 i
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The SVE system operation, maintenance, and monitoring will be coordinated among several parties.
With the remote telemetry system, many of the monitoring and data collection activities can be run
remotely without the need for on-site technicians. The planned responsibilities are listed in Table
i-1.

With the remote system, M&E can collect data on the system. A telemetry link will also be
provided to the local (Phoenix) technician for system status and response to alarm conditions. M&E
will be consulted regarding alarm conditions and the appropriate response will be initiated. Both
parties will have the capability of remotely shutting down the system should an alarm or emergency
~ condition exist (see Appendix F, Emergency Contingency Plan). This allows the system to be run
remotely ahd the data to be collected by the same party that is conducting the data evaluation.
Additionally, the collected data will be able to be compiled and analyzed in a timely manner for
incorporation into Goodyear’s monthly report to U.S. EPA.

The SVE system consists of five major system components. These are: (1) Extraction Wells and
Piping, (2) Vapor Inlet System, (3) Vapor Treatment System, (4) Vacuum Extraction Module, and
(5) Electrical Control System and Power Distribution Module. Each of these major components is
comprised of hardware from various suppliers. Some of the hardware requires no maintenance and
no instructions to operate. The components which do require routine servicing, maintenance or

instructions to operate safely and effectively are discussed in this O&M manual.

Weekly inspecﬁons are to be performed as part of routine system operation. Prior to shutdown
for carbon changeout or other minor, short-duration shutdowns, a weekly inspection form should be
completed. Instrument readings should be recorded prior to shutdown and after restart. The inlet
header block valve, BV-1 should be closed during shutdown and opened completely prior to restart.

Table i-2 provides a weekly monitoring form for inspection doc;umentation.
Monthly inspections should include a complete system visual inspection, including general appearance

and condition of paint and protective coatings. Condensate handling components should be inspected
for leaks and drips. Blower oil should be changed monthly; more frequently if deemed necessary

piic\pga\poly?Tiodkm\o&m 001 ii




TABLE i-1

SOIL VAPOR EXTRACTION OPERATION & MAINTENANCE RESPONSIBILITIES

Mixing Cell, radius of influence, well efficiency,
vapor flow modeling, treatment system emission
reporting) '

Activity Group Responsible
System start-up M&E
Remote monitoring M&E I
Emergency response for system alarm Local technician “
Routine Calibration of PID Local technician
Respond to calls from M&E on system adjustments Local technician
Data download/analysis/archiving (e.g. VLEACH & M&E

System adjustments

Local technician following
instruction from M&E

Carbon replacement

Carbon vendor following
breakthrough with local technician
oversight

Chemical analysis (field GC, analysis TO - 14)

System maintenance and security Local technician
Rebound monitoring M&E
Laboratory sample collection M&E

M@ and CLP laboratory
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Table i-2
SVE OPERABLE UNIT WEEKLY MAINTENANCE CHECKLIST

Date: __/ _/__  Time: Begin End Name
Wind: Spd Dir Temp F Cloud Ppt(last 72 hrs) Other
S —

P&ID DESIGNATION NAME/DESCRIPTION ACTIVITY CONDITION/V. ALUEjI

PF-44 Pitot Flow Indicator - Inlet Reading o D. Press
Header '

BV-1 Iniet Air Block Valve Position Open/Closed

BFV-1 Dilution Air Station Blending Position
Butterfly Valve

P1-02/P1-09/P1-13 Vacuum Gauges Reading Hg

DPI-23 Differential Pressure Gauge Reading "H,0

FI-01 Differential Pressure (Flow) Reading scfm
Gauge

TE-15/TI-15 Thermowell and Thermometer Reading F

FI-14 Differential Pressure (Flow) Reading scfm
Gauge

DPI-22 Differential Pressure Gauge Reading "H,0

TE-17/TT-17/TI-17 Model 2800 Temperature Reading F
Transmitter & Gauge

PI-16 Vacuum Gauge Reading Hg

PI-20 Pressure Gauge Reading psi

TSHH-21/T1-21 . Temperature Switch/Gauge Reading F

AE-1/AE-11 Hydrocarbon Analyzer Clean Lamp/Calibrate

CLEAN-OUTS Piping Components / Clean-outs | Visual Inspection Free of condensate and

debris

LG-03 Vapor/Water Separator Liquid Reading Liquid level to remain above
Level Indicator low level on site glass

VS-41 Primary Carbon Inlet Vapor Sample/Reading ppmV
Sample

VS-42 Secondary Carbon Inlet Vapor Sample/Reading ppmV
Sample

VvSs-43 Secondary Carbon Outlet Vapor Sample/Reading ppmV
Sample

VS45 Wellfield Influent Vapor Sample | Sample/Reading ppmVA

—
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per manufacturer’s instructions. Extended shutdowns for repairs or rebound testing lasting more than two
’ weeks should be accompanied by a monthly inspection form upon system restart.

An oil change is not necessary if the total hours of operation at the next scheduled monthly maintenance do
not exceed 1,000 hours. The inlet header block valve, BV-1, the air bleeding valve, BFV-1, and all
extraction well valves should be closed during shutdown and opened completely prior to restart. Table i-3

provides a monthly monitoring form for inspection documentation.

Once per year, or upon relocating the system, a rigorous annual inspection should be performed.
Blower guard covers should be removed and moving parts inspected. Blower drive belts should be inspected
and replaced if worn. Filters should be opened and inspected. The overall system condition should be
thoroughly examined annually. An oil change is not necessary if the total hours of operation at the next
scheduled monthly maintenance do not exceed 1,000 hours. The inlet header block valve, BV-1 and all
extraction well valves should be closed during shutdown. Tables i-4 and i-5 provide annual monitoring

forms for inspection documentation.

‘ Non-routine inspection and maintenance should be conducted whenever operating conditions indicate the
need. Specifically, when differential pressure readings across particulate filters increase, .ﬁlters should be
opened and inspected for piuggage. Other indicators of system trouble, such as high exhaust temperature,
high electrical current usage, or excessive vacuum or pressure should be reviewed and appropriate action

- taken.

It is intended that the user reference the manufacturer’s literature, provided in Appendix B, the American
Filtration Systems (AFS) Operating Manual. Table i-6 lists the hardware for each major system component,
their designation on the project P&IDs, manufacturer and the manufacturer’s telephone number. Table i-7
is the SVE Valve List. To facilitate equipment and functional references, the two part P&ID, Figures 96-E-
2 and 96-E-3, and Drawings are included in this introductory section. Table i-8 briefly lists the system
functions as called out in Figures 96-E-2 and 96-E-3, provided at the end of this section and in Appendix
C.

_ The following sections describe the major components of the SVE operable unit and its normal operation
' and maintenance components.
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Table i-3
SVE OPERABLE UNIT MONTHLY MAINTENANCE CHECKLIST

Date: __/ /___ Time: Begin End Name
Wind: Spd Dir Temp F Cloud Ppt(last 72 hrs)
P&ID DESIGNATION | NAME/DESCRIPTION ACTIVITY CONDITION/VALUE
VAPOR EXTRACTION Visual Inspection
WELL PIPING
COMPONENTS
VALVES AND Position Percent Open/Closed
FITTINGS
HBV-92W Header Butterfly Valve, Position Open/Closed
Polygon 79 Wells
HBV-92N Header Butterfly Valve, Position Open/Closed
Polygon 84 Wells
PF-44 ) Pitot Flow Indicator Reading D. Press
BV-1 Inlet Air Block Valve Position Open/Closed
BFV-1 Dilution Air Station Position
Blending Butterfly Valve
VAPOR/LIQUID Vapor/Liquid Separator Visual Inspection;
SEPARATOR Leak Check
LIQUID STORAGE 240 Gallon Condensed Visual Inspection;
TANK Liquid Storage Leak Check
JUNCTION BOX Level Switch and Pump Visual Inspection
Motor Class I Electrical
Junction Box
FE-01/FE-07/FE25 Differential Pressure Flow | Visual Inspection, Clean/Dirty/Stained
Sensors Clogs & Blockage o
FILTER/SILENCER Dilution Air Visual Inspection Clean/Dirty
Filter/Silencer
PI-02/PI-09/PI-13 Vacuum Gauges Reading Hg
BASKET STRAINER Basket Strainer Visual Inspection; Clean/Dirty
Leak Check
P-1 Separator Drain Pump and | Visual Inspection; Clean/Dirty
Motor Leak Check :
DPI-23 Differential Pressure Reading "H,0
Gauge

pi\e\pgaipoly2T\o&m\o&m. 001
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P&ID DESIGNATION | NAME/DESCRIPTION ACTIVITY CONDITION/VALUE
FI-01 Differential Pressure Reading scfm
(Flow) Gauge
TE-15/TI-15 Thermowell and Reading F
Thermometer
CARBON CANISTERS | Carbon Canisters and Visual Inspection Clean/Rust
Hoses ’
CARBON Granular Activated Carbon | Visual Inspection
EXTRACTION 50 HP Extraction Blower | Visual Inspection Change Oil
BLOWER Belts - OK/Loose/Worn
FE-14 Differential Pressure Visual Inspection
' (Flow) Sensor
FI-14 Differential Pressure Reading scfm
(Flow) Gauge
DPI-22 Differential Pressure Reading "H,0
' Gauge
TE-17/TT-17/TI-17 Model 2800 Temperature Reading F
Transmitter & Gauge
PSV-18 Vacuum Relief Valve Visual Inspection
PI-16 Vacuum Gauge Reading Hg
EXPANSION JOINTS Expansion Joints Visual Inspection
PI-20 Pressure Gauge Reading psi
TSHH-21/TI-21 Temperature Reading F
Switch/Gauge
DISCHARGE Discharge Silencer Visual Inspection
SILENCER
TELEMETRY / Telemetry Control System | Visual Inspection /
CONTROL SYSTEM Including Central Test
AND AUTODIALER Computer System, Remote
Terminal Unit and Cabinet
AE-1/AE-11 Hydrocarbon Analyzer Calibrate/Clean
Lamp and Filters
POWER Power Distribution Visual Inspection,
DISTRIBUTION Module Including Circuit Test Breakers
MODULE Breakers, Power Block,
Motor Starters,
Transformer and Lighting
Panel
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NAME/DESCRIPTION ACTIVITY

P&ID DESIGNATION CONDITION/VALUE ®
CLEAN-OUTS Piping Components / Visual Inspection Free of condensate and
Clean-outs debris
LG-03 Vapor/Water Separator Reading Flush Liquid level to remain
Liquid Level Indicator Separator and above low level on site
Piping with Clean glass
Water

p:\c\pga\poly2No&m\o&m.001
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Date: /[

Time: Begin End

Table i-4
SVE OPERABLE UNIT ANNUAL MAINTENANCE CHECKLIST

Name

Wind: Spd Dir Temp F Cloud Ppt(iast 72 hrs)

NAME/DESCRIPTION

P&ID DESIGNATION | ACTIVITY CONDITION/VALUE
VAPOR EXTRACTION | Piping Visual Inspection
WELL PIPING
COMPONENTS
ROADWAY VAULTS Roadway Vaults Visual Inspection
VALVES AND Valves and Fittings Position/Visual Percent Open/Closed
FITTINGS Inspection/Leak
Test
HBV-92W Header Butterfly Valve, Position/Leak Test Open/Closed
Polygon 79 Wells
HBV-92N Header Butterfly Valve, Position/Leak Test Open/Closed
Polygon 84 Wells
PF-44 Pitot Flow Indicator Reading/Clean
BV-1 Inlet Air Block Valve Position/Leak Test Open/Closed
BFV-1 Dilution Air Station Position/Leak Test
Blending Butterfly Valve
VAPOR/LIQUID Vapor/Liquid Separator Visual Inspection,
SEPARATOR Leak Check/Flush
with Clean Water
LIQUID STORAGE 240 Gallon Condensed Visual Inspection,
TANK Liquid Storage Leak Check/Flush
with Clean Water
JUNCTION BOX Level Switch and Pump Visual Inspection
Motor Class I Electrical
Junction Box
FE-01/FE-07/FE25 Differential Pressure Flow Visual Inspection, Clean/Dirty/Stained
Sensors Clogs & Blockage
F1-07 Differential Pressure (Flow) | Visual Inspection
Transmitter
FILTER/SILENCER Dilution Air Filter/Silencer | Visual Inspection / Clean/Dirty
Replace
PI-02/PI-09/PI-13 Vacuum Gauges Reading Hg
LSL-3/LSH-3/LSHH- Liquid Level Controls with | Visual Inspection
3/LSHH-5 Electronic Switches
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P&ID DESIGNATION | NAME/DESCRIPTION ACTIVITY CONDITION/VALUE
BASKET STRAINER Basket Strainer Visual Inspection, Clean/Dirty
Leak Check/Clean
P-1 Separator Drain Pump and Visual Inspection, Clean/Dirty
Motor Leak Check/Clean /
Flush
CSL-375P-600F Inline Particulate Filter Visual Inspection / Clean/Dirty
Replace
DPI-23 Differential Pressure Gauge | Reading "H,0
FSL-01/FE-0O1 Differential Pressure (Flow) | Visual Inspection /
Switch Test :
FI-01 Differential Pressure (Flow) | Reading scfm
Gauge
TE-15/TI-15 Thermowell and Reading F
Thermometer
CARBON CANISTERS | Carbon Canisters . Visual Inspection Clean/Rust
CARBON Granular Activated Carbon | Visual Inspection
SOUND ENCLOSURE | Sound Attenuated Extraction | Visual Inspection /
AND SKID Blower Enclosure and Loose Bolts/Cracks
Frame g
EXTRACTION 50 HP Extraction Blower Visual Inspection, Change Oil
BLOWER remove guards and Belts -
check moving parts OK/Loose/Worn/Dress
FE-14 Differential Pressure (Flow) | Visual Inspection /
Sensor Clean
FI-14 Differential Pressure (Flow) | Reading - scfm
Gauge :
CSL-375P-600F Inline Particulate Filter Visual Inspection / Clean/Dirty
Replace
DPI-22 Differential Pressuté Gauge | Reading "H,0
TE-17/TT-17/T1-17 Model 2800 Temperature Reading F
Transmitter & Gauge
PSV-18 Vacuum Relief Valve Visual Inspection
| PI-16 Vacuum Gauge Reading Hg
EXPANSION JOINTS Expansion Joints Visual Inspection
PI-20 Pressure Gauge Reading psi
TSHH-21/TI-21 Temperature Switch/Gauge Reading F

-~
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P&ID DESIGNATION | NAME/DESCRIPTION ACTIVITY CONDITION/V. ALUET
DISCHARGE Discharge Silencer Visual Inspection ﬂ
SILENCER
TELEMETRY / Telemetry Control System Visual Inspection /
CONTROL SYSTEM / | Including Central Computer | Test
AUTODIALER System, Remote Terminal
Unit and Cabinet
AE-1/AE-11 Hydrocarbon Analyzer Calibrate/Clean
POWER Power Distribution Module | Visual Inspection /
DISTRIBUTION Including Circuit Breakers, Clean/Test Breakers
MODULE Power Block, Motor
Starters, Transformer and .
Lighting Panel
CLEAN-OUTS Piping Components / Clean- | Visual Inspection / Free of condensate and
outs " Clean debris
LG-03 Vapor/Water Separator Reading/Clean Liquid level to remain
Liquid Level Indicator ' above low level on site
glass
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Table i-5
ANNUAL SVE VALVE INSPECTION LIST

VALVE DESCRIPTION VISUAL INSPECTION COMMENTS

IDENTIFICATION

BV-1 Inlet header manual block
valve, PVC

BV-2 Vapor/Liquid separator
manual water shut off block
ball valve, PVC

BV-3 Pump (P-1) manual water
shut off block ball valve,
PVC

BV-4 Condensate tank drain
manual water shut off block
ball valve, PVC

BV-S Stack sump water drain
manual gate block valve,
cast

BFV-1 Air blending station manual
butterfly valve, PVC

CV-1 Inlet header isolation spring
(automatic) check valve,
steel

Cv-2 In-line automatic pump (P-1)
backflow prevention check
valve

HBV-92W Header Butterfly Valve,
Polygon 79 Wells

HBV-92N Header Butterfly Valve,
Polygon 84 Wells

PRV-1 Automatic pressure relief
valve for GAC-1, cast

PRV-2 Automatic pressure relief
valve for GAC-2, cast

R-1 Blower recirculation manual
gate valve, bronze

wWv-92-1 Vapor extraction well

(VEW-92-1) manual flow
control ball valve, PVC

pi\e\pgaipoly2Tio&kmlo&m. 001

xii




VALVE DESCRIPTION VISUAL INSPECTION COMMENTS
IDENTIFICATION
WV-92-2 Vapor extraction well
‘ (VEW-92-2) manual flow
control ball valve, PVC
WV-92-3 Vapor extraction well I
(VEW-92-3) manual flow
control ball valve, PVC
WV-27A-1 Vapor extraction well
' (VEW-27A-1) manual flow
control ball valve, PVC
WV-96-1 Vapor extraction well
(VEW-96-1) manual flow
control ball valve, PVC
WV-96-2 Vapor extraction well
(VEW-96-2) manual flow
control ball valve, PVC
WV-96-3 Vapor extraction well

(VEW-96-3) manual flow
control ball valve, PVC
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TABLE i-6

SYSTEM HARDWARE
P&ID DESIGNATION | NAME/DESCRIPTION . | MANUFACTURER MANUFACTURER’S
TELEPHONE NO.
1) EXTRACTION |
WELLS
VAPOR EXTRACTION
WELL PIPING
COMPONENTS
ROADWAY VAULTS
VALVES AND
FITTINGS
2) VAPOR INLET
SYSTEM
VAPOR/LIQUID Vapor/Liquid Separator Global Technologies, (414) 332-5987
SEPARATOR Inc.
LIQUID STORAGE 240 Gallon Condensed Poly-Cal Plastics, Inc. (209) 982-4904
TANK Liquid Storage
JUNCTION BOX Level Switch and Pump Killark
Motor Class I Electrical
Junction Box
FE-01/FE-07/FE-25 Differential Pressure Flow | Veris, Inc. (303) 4490100
Sensors
FT-07 Differential Pressure Bristol Babcock, Inc. (203) 575-3000
(Flow) Transmitter
FILTER/SILENCER Dilution Air Solberg (800) 698-4247
_ Filter/Silencer
PI-02/PI-09/PI-13 Vacuum Gauges Weksler Instruments
Corp.
LSL-3/LSH-3/LSHH- Liquid Level Controls Magnetrol (708) 969-4000
3/LSHH-5 with Electronic Switches
BASKET STRAINER Basket Strainer Hayward Industrial
Plastics
P-1 Separator Drain Pump and | MP Pumps (Pump); (800) 843-2833; (715)
Motor Marathon Electric 675-3311
(Motor)
CSL-375P-600F In-line Particulate Filter Solberg (800) 698-4247
DPI-23 Differential Pressure Dwyer (219) 879-8000
Gauge
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o

NAME/DESCRIPTION

P&ID DESIGNATION MANUFACTURER MANUFACTURER’S
TELEPHONE NO.

FSL-01/FE-01 Differential Pressure Dwyer (219) 879-8000

(Flow) Switch
FI-01/FI-25 Differential Pressure Dwyer (219) 879-8000

(Flow) Gauge
TE-15/TI-15 Thermowell and Weksler Instruments

: Thermometer Corp.
3) VAPOR II
TREATMENT
SYSTEM
CARBON ADSORBERS Carbon Canisters Fabricated Metals, Inc. | (909) 394-4500
CARBON Granular Activated Carbon | Pure Effect, Santa Ana,
CA

4) VACUUM
EXTRACTION
MODULE
SOUND ENCLOSURE Sound Attenuated Power Generation & (209) 522-3230

AND SKID

Extraction Blower
Enclosure and Frame

Engineering, Inc.

EXTRACTION 50 HP Extraction Blower Tuthill, Corp., M-D - (417) 865-8715
BLOWER Division
PI-13 ' Vacuum Gauge Weksler Instruments
Corp.
FE-14 Differential Pressure Tuthill, Corp., M-D (417) 865-8715
(Flow) Sensor Division
FI-14 Differential Pressure Dwyer (219) 879-8000
(Flow) Gauge
CSL-375P-600F In-line Particulate Filter Solberg (800) 698-4247
DPI-22 Differential Pressure
Gauge
TE-17/TT-17/TI-17 Model 2800 Temperature Transmation, Inc. (716) 254-9000

Transmitter & Gauge

PSV-18

Vacuum Relief Valve

Tuthill, Corp., M-D
Division

(417) 865-8715

PI-16

Vacuum Gauge

EXPANSION JOINTS

Expansion Joints

Tuthill, Corp., M-D
Division

(417) 865-8715
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P&ID DESIGNATION | NAME/DESCRIPTION | MANUFACTURER | MANUFACTURER’S
TELEPHONE NO. .
PI-20 Pressure Gauge Tuthill, Corp., M-D (417) 865-8715
Division
TSHH-21/TI-21 Temperature Tuthill, Corp., M-D (417) 865-8715
Switch/Gauge Division
DISCHARGE Discharge Silencer
SILENCER
5) ELECTRICAL |
CONTROL SYSTEM
AND POWER
DISTRIBUTION
MODULE
TELEMETRY & Telemetry Control System | Byrd Industrial (909) 985-9191
CONTROL SYSTEM | Including Central Electronics |

Computer System, Remote
Terminal Unit and Cabinet

AE-1/AE-11

Hydrocarbon Analyzer

HNU Systems, Inc.

(617) 694-6690

POWER
DISTRIBUTION
MODULE

Power Distribution
Module Including Circuit
Breakers, Power Block,
Motor Starters,
Transformer and Lighting
Panel .

Byrd Industrial
Electronics

(909) 985-9191

TELEMETRY SYSTEM

Telesafe 6000 Telemetry
System

Telesafe

(613) 591-1943

AS-1

Vapor Analyzer Sample
Tap Inlet Concentration
1/4" NPT to tubing (1/4"
dia.)

Swagelock

(602) 268-4848

AS-2

Vapor Analyzer Sample
Tap Primary GAC Outlet
Concentration 1/4" NPT
to 1/4" tubing

Swagelock

/(602) 268-4348

Vapor Sample Tap - 1/4"
NPT to 1/4" tubing -
vapor/liquid sep. inlet

Swagelock

(602) 268-4848

Vapor Sample Tap - 1/4"
NPT to 1/4" tubing -
primary GAC outlet

Swagelock

(602) 268-4848

S-3

Vapor sample Tap - 1/4"
NPT to 1/4" tubing -
primary GAC inlet

Swagelock

(602) 268-4848
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P&ID DESIGNATION

NAME/DESCRIPTION

MANUFACTURER

MANUFACTURER’S
TELEPHONE NO.

PF-1

Pitot Flow Monitoring
Point Differential Pressure
(5.5" ID Pipe -
Vapor/liquid discharge)

Dwyer Instruments

(714) 630-6424

OP-92-1

Orifice Plate Differential
Pressure Indicator
VEW-92-1

Lambda Square

(516) 587-1000

OP-92-2

Orifice Plate Differential
Pressure Indicator
VEW-92-2

Lambda Square

(516) 587-1000

oP-92-3

Orifice Plate Differential
Pressure Indicator
VEW-92-3

Lambda Square

(516) 587-1000

OP-27A-1

Orifice Plate Differential
Pressure Indicator
VEW-27A-1

Lambda Square

(516) 587-1000

OP-96-1

Orifice Plate Differential
Pressure Indicator
VEW-96-1

Lambda Square

(516) 587-1000

OP-96-2

Orifice Plate Differential
Pressure Indicator
VEW-96-2

Lambda Square

(516) 587-1000

OP-96-3

Orifice Plate Differential
Pressure Indicator
VEW-96-3

Lambda Square

(516) 587-1000

]
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TABLE -7
SVE VALVE LIST

ball valve, PVC

- .
VALVE DESCRIPTION REFERENCE
IDENTIFICATION DRAWING
BV-1 Inlet header manual block vaive, PVC 96-E-2
BV-2 Vapor/Liquid separator manual water shut off block ball | 96-E-2
valve, PVC

BV-3 Pump (P-1) manual water shut off block ball valve, PVC | 96-E-2

Bv-4 Condensate tank drain manual water shut off block ball 96-E-2

: valve, PVC

BV-5 Stack sump water drain manual gate block valve, cast 96-E-3

BV-6 Vapor/Liquid separator water drain valve PVC - ball 96-E-2

BFV-1 Air blending station manual butterfly valve, PVC 96-E-2

CV-1 Inlet header isolation spring (automatic) check valve, 96-E-2
steel

Cv-2 In-line automatic pump (P-1) backflow prevention check | 96-E-2 -

' valve

Cv-3 Vapor/Liquid separator pump (P-1) check valve - PVC 96-E-2

HBV-92N Header butterfly valve, north header 96-D-1, 96-M-3

HBV-92W Header butterfly valve, north header 96-D-1, 96-M-3

PRV-1 Automatic pressure relief valve for GAC-1, cast 96-E-2

PRV-2 Automatic pressure relief valve for GAC-2, cast 96-E-2

PSV-18 Vacuum relief valve 96-E-3

R-1 Blower recirculation manual gate valve, bronze 96-E-3

WV-92-1 Vapor extraction well (VEW-92-1) manual flow control 96-C-1
ball valve, PVC

WV-92-2 Vapor extraction well (VEW-92-2) manual flow control 96-C-1
ball valve, PVC _

WV-92-3 Vapor extraction well (VEW-92-3) manual flow control 96-C-1
ball valve, PVC

WV-27A-1 Vapor extraction well (VEW-27A-1) manual flow control | 96-C-1
ball valve, PVC

WV-96-1 Vapor extraction well (VEW-96-1) manual flow control 96-C-2
ball valve, PVC

WV-96-2 Vapor extraction well (VEW-96-2) manual flow control 96-C-2
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DESCRIPTION REFERENCE
DRAWING

. VALVE
IDENTIFICATION

ll WV-96-3

Vapor extraction well (VEW-96-3) manual flow control
ball valve, PVC

96-C-2

|
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TABLE i-8 ,
ELECTRICAL CONTROL SYSTEM FUNCTION

switch)

IDENTIFICATION DESCRIPTION FUNCTION COMMENTS n
FE/FT-07 Flow Monitors flow from For solvent mass
element/transmitter wells removal calculations
'AE/AAH-08 Analytical Monitors solvent Alarm for q
element/alarm high concentration from concentration above
wells set-point (1000 ppmYV)
LSL/LSH/LSHH/LAH | Level switch Separator tank low and | Shuts down system at
H/HS/MS-03 low/switch high/switch | high level switches; high-high level
high-high/alarm high- controls pump to tank, | (Approx 200 gal.
high high-high level alarm removal level)
LSHH/LAHH-05 | Level switch high- Condensate tank high Shuts down system on
high/alarm high-high level switch and alarm | high-high level
FE/FSL/FI/FALL-01 Flow element/switch Monitors flow into Low flow shuts system
‘Jow/indicator/alarm carbon down. On an
low-low adjustable timer for
start-up (150 scfm)
AE/AAH-11 Analytical Monitors solvent Alarm for
element/alarm high concentration for concentration above
primary carbon set-point (10 ppmV)
breakthrough
TE/TT/TI-17 Temperature Monitors temperature Carbon efficiency
element/transmitter/indi | from carbon bed
cator exhaust
ISH/TAH-19 (HS/MS- | Current switch Motor overload High current shuts
19) high/alarm high (Motor | protection down system

TSHH/TI/TAHH-21

Temperature switch

Monitors for high

High temperature shuts
down system (350 F)
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1.0 SVE SYSTEM COMPONENTS

Soils at some locations within the boundaries of the Phoenix Goodyear Airport (PGA) contain
chlorinated solvent substances (referred to as solvent). Vapor extraction wells are constructed within

the contaminated zones and piped to the SVE operable unit.

The SVE operable unit is designed to remove those solvents from the soils by drawing vapors from
the soil to the treatment unit under a vacuum. The SVE system design is based upon the results of
pilot testing conducted in 1988. The SVE Operable Unit final design is contained in the SVE Final
Design Document submitted to the U.S. EPA on November 25, 1992. Appendix A of this manual
contains the SVE System drawings for Polygons 96/92/27A.

Solvent laden soil vapors, once extracted from the subsurface, enter the treatment area via a one-way
check valve (CV-1). Flow is measured downstream of the check valve. An air blending station is
provided to dilute the solvent laden vapor stream. The air blending station contains a filter, to
protect the treatment system from wind borne debris and a silencer to reduce noise levels from air
entering the system pipihg. Solvent concentrations are measured at this point. Flow is also

measured downstream of the air blending station.

Condensible liquids, mostly water, are removed from the solvent laden vapor stream by a
vapor/liquid separator. Provisions are made for removing collected liquids from the vapor/liquid
separator automatically using level controls and a pump. A condensed liquid storage tank is provided
to hold the condensed liquids for proper disposal.

Dry solvent laden vapors are passed through a particulate filter and then into two activated carbon
vessels in series, where the solvents are removed. The series arrangement of the carbon vessels
reduces the chance that solvent vapors are not released to the atmosphere in the event that the
adsorption capacity of the first, or primary, carbon bed is exceeded. A continuous vapor monitor
is provided to monitor for breakthrough of the first bed.

The vacuum extraction blower downstream of the carbon vessels provides the suction necessary to

remove the solvent vapors from the soil. The extraction blower is connected to the system with
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expansion joints to protect the rest of the system from vibration and thermal expansion. Clean soil

vapors are exhausted from the extraction blower via a muffled stack.

The SVE operable unit is provided with automated instrumentation and controls. System
performance can be monitored remotely by telemetry. If necessary, the system can be shut down
from the remote monitoring station computer. However, the system must be started locally at the
treatment area. P&ID Drawings 96-E-2 and 96-E-3 show the treatment system operation and key
components. The remainder of this O&M manual identifies the key system components and
describes how they should be operated and maintained.

1.1 EXTRACTION AND MONITORING WELLS

Each of the three polygons (96, 92 and 27A) contain one or more extraction/monitoring well pair.
The number of extraction/monitoring well pairs allocated to each polygon is dependent upon the
polygon area and design treatment radius or sub-area. In accordance with' the site Record of
Decision (ROD), a polygon sub-area is defined as the area of soil vapor extraction influence
attributable to one SVE wéll. Operation of the SVE system in Polygon 79 revealed that a sub-area '

design radius in excess of 150 feet can be used.

In order to achieve SVE system coverage at the three polygons, seven extraction wells are required.
The SVE system additionally includes nine monitoring wells, three existing wells installed during
polygon Phase II investigations and six new wells. Extraction and monitoring well distribution is

listed in Table 1-1 by polygon. The well boring and construction Iogs are included in Appendix C.

Soil texture conditions present in the site vadose zohc are variable and consist of two subsurface
strata. To acéommodate.me different soil types in the vadose zone, a dual-well/single borehole
design was utilized for Polygon 79. However, field operation of Polygon 79 extraction wells and
the SVE operable unit demonstrated that a fully-penetrating well would effectively draw vapors from
both zones and be easier to operate and adjust while accomplishing the same remediation goals.
Therefore, single completion wells screened through both strata are used for Polygons 96/92/27A.
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TABLE 1-1 |
POLYGONS 96/92/27A EXTRACTION AND MONITORING WELLS

Polygon | No. o{ Well Well Designation
Pairs Extraction Well Status Monitoring Well Status

Polygon 96 3 VEW96-1 new VP96-1A ' new
- - VP96-1B new
VEW96-2 new VP96-2 new

VEW96-3 new VP96-3 existing

Polygon 92 3 VEW92-1 new VP92-1 existing
VEW92-2 new VP92-2 new
VEW92-3 new VP92-3 new

Polygon 27A 1 VEW27A-1 new VP27A-1 existing
VP27A-2 new

Each extraction well is brought to just below the ground surface in a covered traffic box and
connected to the SVE Treatment unit via a main header pipe. Each well contains a manual ball-type
isolation valve and one soil vapor sample port for sample collection. The interconnected piping
system is composed of PVC pipe and ranges from 3 inches to 6 inches in diameter. It transports the
extracted solvent vapors from the well heads to the vapor treatment system. Well locations and
piping configurations are depicted on the system design drawings in Appendix A. At the treatment
system, a check valve (CV-1) is provided to preclude flow from the SVE treatment unit into the
wells and a block valve (BV-1) is provided to manually isolate the wells from the treatment unit.

1.2 VAPOR INLET SYSTEM

The vapor inlet system consists of an air blending station and a vapor/liquid separator. See Table
i-5 for a listing of the SVE system valves. A block valve (BV-1) and check valve (CV-1) are
provided on the vapor inlet skid to isolate the treatment system from the extraction wells and to
prevent backflow from the treatment system into the extraction wells, respectively. The entire vapor
inlet system is mounted on a 8 foot by 12 foot structural steel skid equipped with a non-skid deck
and lifting lugs.
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1.2.1 Air Blending Station. Solvent laden air passing the block valve (BV-1) and check valve (CV-
1) enters the vapor inlet portion of the treatment system. An air blending station, to provide ambient
air to the system, is located just prior to the vapor/liquid separator. The station is composed of an
6 inch tee, a butterfly valve (BFV-1) which opens to the atmosphere, and a Solberg F Series
filter/silencer. The Solberg F Series ﬂlter/s'ilencer is provided to protect the SVE system from wind
borne debris and reduce noise from the air stream entering the piping. The butterfly valve (BFV-1)
should remain closed when the system is not in operation or when the entire treatment stream is from

the extraction wells.

1.2.2 Vapor/Liquid Separation. Vapor/liquid separation occurs in a centrifugal force pressure
drop vapor/liquid separator unit with internal baffling and a discharge coalescing filter. The
vapor/liquid separator contains a 150 gallon water reservoir for water storage. An automatically
actuated pump (P-1) is used to evacuate the vapor/liquid separator reservoir into a cross-linked high
density polypropylene 240 gallon condensed liquid storage tank. The materials of tank construction
are compatible with expected contaminants which might be present in the condensed liquid.

Liquid Ievel controls are contained in the separator unit which control pump P-1 that evacuates the
water reservoir, as well as a high level shut down switch. The separator is made of carbon steel

construction that contains a rust-inhibiting coating and is manufactured by Global Technologies, Inc.

The water pump (P-1) is Model § self-priming aluminum centrifugal pump manufactured by M P
Flomax and driven by a 0.5 hp, 1000 rpm Marathon Electric standard induction explosion proof
motor. The pump is rated for 20 gpm at 20 feet of water head.

The liquid level in the vapor/liquid separator and the condensed liquid 240 gallon storage tank
actuates Magnetrol switches. Each switch is pivot mounted, with a float on one end and a magnet
on the other. When the liquid level either rises or falls past the switch location, the magnet moves.
An electric switch adjacent to the magnet is actuated by the movement of the magnet. The
Magnetrol switches actuated in this manner are vapor/water separator switches LSL-03, LSH-03 and
LSHH-03 and condensed liquid storage tank switch LSHH-05. A high high level switch contained
in the condensed liquid storage tank is also used as a shut down switch. The water level in the
vapor/liquid separator shall be maintained abové LSL-03 at all times to ensure pump prime.
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Flow element and transmitter, FE-07/FT-07 are located upstream of the air blending station.
1.3 VAPOR TREATMENT SYSTEM

The vapor treatment system consists of carbon canisters, connecting pipe spool pieces, reinforced
flexible tubing and vacuum relief vents. The carbon canisters are designed to be placed on a firm
surface, such as asphalt, compacted earth, or pavement, and connected in series using flexible

connecting tubing.

1.3.1 Carbon Canisters. The carbon canisters are manufactured by Fabricated Metals, Inc. and
consist of two granular activated carbon (GAC) filled adso_rber vessels in series (GAC-1, primary
and GAC-2, secondary), and associated piping, duct work and valves. The adsorber vessels are
cylindrical with dished ends and stand vertical. Each is nominally 4 feet outside diameter and 7.5
feet high. The forklift channeled skids on the bottom and connection fittings at the top make the
overall height of each carbon vessel 8 feet 9.25 inches. The carbon adsorber vessels are of carbon
_ steel construction. Each tank contains nominally 2,000 pounds of activated carbon supported by 18
gage stainless steel screens. The interior of the adsorber tanks are coated with an acid-resistant
epoxy coating. The vessels are rated to 16 inch Hg vacuum. A third, 2,000-pound standby carbon
canister, GAC-3, is provided on-site for backup. Each GAC vessel contains a vapor sample
tap/valve at the inlet for emission/treatment monitoring. These sample locations carry the
nomenclature SV-41 and SV-42. See Drawing 96-E-2 in Appendix A. |

1.4 VACUUM EXTRACTION MODULE

The vacuum extraction module consists of an in-line particulate filter, vacuum extraction blower and
50 hp electric motor, expansion joints (upstream and downstream of blower), discharge silencer,
sump, exhaust stack, and roof-mounted heat exhaust fan. A blower control panel is mounted on the
blower enclosure on a box tube frame. Expansio:: joints are provided to isolate motor vibration and
thermal expansion from other portions of the SVE operable unit. The extraction blower sound
attenuated enclosure and discharge silencer are designed to reduce noise levels as required. The
discharge stack is provided with a hinged exhaust flapper and sump to prevent water, from

precipitation, from flowing back into the blower.
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Flow is méasured upstream of the in-line filter (FE-14/FI-14). Differential pressure is indicated
across the in-line filter (DPI-22) and temperature and pressure are measured both upstream and

downstream of the extraction blower.

1.4.1 Extraction Blower. The extraét.ion blower is an M-D Pneumatics Model 5514, 2-lobe rotary
positive type extraction blower. The blower is driven by a 50 Hp, TEFC motor via a V-belt drive.
The blower is rated for 500 scfm at 15 in. Hg vacuum and 2 psi pressure. Protective devices built
into the motor are designed to shut the system down in the event of high motor winding current.
The blower contains a vapor recirculation line and flow adjustment valve (R-l), for minor system

flow adjustment.
1.5 ELECTRICAL CONTROL SYSTEM AND POWER DISTRIBUTION MODULE

1.5.1 Electrical Control System. The electrical control system consists of skid mounted (shares
skid with the power distribution module) remote terminal unit in a NEMA 7 rated enclosure. The
electrical control system contains the HNu Model 201 photoionization detector continuous gas

monitor, a Control Microsystems TeleSAFE 6000 control and data acquisition unit and various

supporting electronic components. A remote IBM PC compatible MS Dos based computer system
with a 2400 baud modem for connection via standard telephone line is used to remotely monitor and
shut down the SVE Operable Unit. In addition to the remote monitoring TeleSAFE device, a RACO
Chatterbox, Model CB-4 autodialer is provided to automatically notify of system alarm conditions.

1.5.2 Power Distribution Module. The power distribution module ties into the existing site
electrical substation and distributes power to the various electrical usage components of the SVE
Operable Unit. These include the extraction blower, the electrical control and telemetry panel "A”,
the separator drain pump and the electrical control and telemetry panel "B".

The power distribution module is contained within a skid mounted cabinet (skid shared with the
electrical control system). Power from thé site substation at 480 volts is routed through a 200
ampere circuit breaker into a power block. 480 volt, 3 phase power from the power block is sent
to a 150 ampere circuit breaker and then to a size 3 motor starter for the extraction blower motor.

A 15 ampere circuit breaker, connected to two legs of the power leaving the power block, is brought
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to a transformer, where electrical services is provided for a lighting panel and the separator pump
‘ motor controller. The lighting panel provides power for telemetry and controls, as well as auxiliary
power for other desired services including utility outlets and lighting.
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2.0 PROCESS DESCRIPTION/CONTROL

2.1 PROCESS DESCRIPTION

/
During normal operation of the SVE Operable Unit, solvent vapor, consisting of primarily
chlorinated solvents, will be drawn from the soil within a given subsurface area by isolating the

extraction wells located in the given area.

The solvent concentration of the SLA (Solvent Laden Air) is feduced, if necessary, to below 25
percent of the Lower Explosive Limit (LEL) by mixing ambient air in the air blending station. It
is anticipated that the solvent laden air from the wells will be less than 4,000 ppmV (approximately
25 percent of the LEL) under all operational conditions. Currently, no LEL monitoring is provided

due to the low (under 2,000 ppmV) solvent concentrations encountered.

The air blending station also serves to provide ambient air to the system for start-up and maintenance
activities. During this mode of operation, flow from the extraction wells can be prevented with the
block valve (BV-1), thereby allowing various system components to be operated without violating
regulatory requirements, air discharge limits or other conditions of operation. Solvent concentrations
are monitored downstream of the air blending station. Flow is monitored both upstream and

downstream of the air blending station to determine total air blending ratios.

As the air/solvent mixture is drawn from the extraction wells, it will pass through the vapor/liquid
separator on the inlet side of the blower system. Here, any liquid which has condensed out of the
SLA will be separated from the SLA. The vapor/liquid separator operates under the extraction
system vacuum. Thus, solvents dissolved in the water would, due to their relatively high vapor

pressure, be removed from the water.

The vapor/liquid separator is equipped with a 150 gallon water chamber. The water chamber in the
vapor/liquid separator is equipped with mechanical level switches that control the water pump (P-1).
When the condensed liquid in the chamber reaches a preset level, the water pump (P-1) is energized.
Approxirhately 90 gallons can accumulate between the low and high level switches.
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The water is pumped to a 240 gallon condensed liquid storage tank. The condensed liquid holding
tank, located adjacent to the vapor/liquid separator, contains a high level system shutdown switch
to prevent over-filling and/or spillage. The condensed liquid storage tank should be emptied after
two pumping cycles; it does not have the capacity to contain the éntire 6ontents of a third
vapor/liquid separator chamber volume and would cause the SVE system to automatically shut down
if a third vapor/liquid sepérator volume were attempted to be pumped to the condensed liquid storage
tank.

The air/solvent mixture will then pass through the Granular Activated Carbon (GAC) tanks. Inside
the GAC tanks, Volatile-Organic Compounds (VOC) including TCE, 1,1,1-TCA, 1,1-DCE, and PCE
are adsorbed in a bed of high grade activated carbon. The carbon bed will continue to adsorb VOCs

‘until it reaches its saturation at which time it must be regenerated or replaced.

The length of time that a GAC tank remains in service will be determined by GAC breakthrough
instrumentation. Initiaily, carbon changeouts might occur relatively frequently. As the remediation

progresses, however, GAC units can be expeéted to provide longer service.

Upon relocation of the SVE Operable Unit to a new polygon to be remediated, M&E will utilize a
field gas chromatograph (GC) to characterize the solvent materials in thelcontaminated soils. The
results of the soil vapor characterization will be used to estimate the carbon adsorption efficiency for
the polygon-specific conditions. The results will then be used to calibrate the photoionizatioh
detector and to prepare a monitoring program specific to the conditions of the polygon under

remediation.

When carbon VOC breakthrough of the primary carbon bed begins, the Carbon Adsorption System
Vapor Analyzer will automatically detect the breakthrough and send the signal to the telemetry unit.
The system has been designed with a two-tank series adsorption configuration to prevent releases to
the atmosphere from solvent breakthrough. A photoionization detector which samples the "clean”
air on the discharge header of the primary CAS will continuously monitor the "clean” air stream.
If a solvent concentration above a pre-set level is detected, M&E can shut the system down via the
telemetry unit or the site system shut-down switch. Following the breakthrough, M&E will schedule

a carbon changeout.
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Once the solvent vapors pass through the CAS, they are drawn to the blower system and exhausted
out the blower discharge stack. Prior to stack discharge, the blower exhaust is routed through a

discharge silencer to silence the blower exhaust.
2.2 INSTRUMENTATION/CONTROLS

All of the components of the SVE Operable Unit are designed to operate as an integrated package
and, therefore, only one main control panel is used. Additional instrumentation and a telemetry unit
have also been provided which tie the components together into an integrated system. This section

describes the instrumentation and control of each component as well as the system as a whole.

2.2.1 Extraction Wells. Section 6 of this O&M Manual provides details of the extraction well

operation and operational guidelines for sub-area and polygon remediation.
2.2.2 Vapor Inlet System.

Liquid Level. The vapor/liquid separator is equipped with mechanical level switches for
controlling the water pump (P-1) and for sensing high liquid level in the separator.

If a high liquid level (LSH-03) in the separator is sensed, the water pump will be started and
run until the low liquid level (LSL-03) is reached. If a high-high level (LSHH-03) is sensed,
an alarm signal (LAHH-03) will be sent to the main control panel to shut the system down.

When the water level in the vapor/liquid separator tank reaches the high/high level either the
condensate pump has failed or the condensate liquid storage tank is full (LSHH-05), the
system will be shut down and alarmed. Check both tank levels (LG-03 and LG-06) before
restarting the system.

Liquid level within the separator is locally indicated (LG-03). The liquid level must remain

above the low level indicator on the sight glass. Monitor liquid ievel on a daily to weekly
basis as needed.
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Vacuum. Vapor/liquid separation inlet vacuum (PI-02) is indicated locally.

Pressure Drop. Pressure drop across the carbon in-line particulate filter is indicated locally
(DPI-23).

Flow. Flow of the SLA into the operable treatment unit is measured by flowmeter FE-07
and transmitted as a 4 to 20 mADC signal for monitoring via the electrical control system.
The air exhaust line of the vapor/liquid separator contains an in-line particulate filter followed
by a low air flow switch (FSL-01). In the event of system piping or filter blockage, low air
flow (less than 150 scfm) will result, which will automatically shut down the system (FSC-
01). See Drawing 96-E-2.

When the blower is first started, the low air flow switch is inhibited from locking out the
blower until timer TDR times out, normally set for 20 seconds. After the 20 seconds if there

is low air flow, the system will be shut down and will require manual restart.

Vapor Solvent Concentration. The solvent concentration of the untreated and undiluted
extracted vapor upstream of the air blending station is monitored via a remote mounted
photoionization detector (AE/AAH-08). The programmable controller will indicate a high
level alarm at 1000 ppmV total solvents, calibrated for 460 ppmV TCE.

2.2.3 Vapor Treatment System. A programmable logic controller is used to monitor functions of
the vapor treatment system. All valves, dampers, etc. of the vapor treatment system are manually
operated. See Table i-5, Annual SVE Valve Inspection List.

Temperature. Carbon canister inlet vapor temperature (TI-15) is indicated locally.

Pressure Drop. Pressure drop across the carbon in-line particulate filter is indicated locally
(DPI-23).
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Vacuum. Vacuum in the line entering the primary carbon (PI-09) and leaving the secondary
carbon (PI-13) is indicated locally. PI-09 is located downstream of the carbon in-line
particulate filter. PI-13 is located upstream of the blower in-line particulate filter.

Vacuum Relief. High carbon bed vacuum will result in opening of relief valves PSV-10 and
PSV-12 on the primary and secondary carbon beds, respectively.

Vapor Solvent Concentration. The solvent concentration of the treated vapor between the
primary and secondary carbons is monitored via a remote mounted photoionization detector
(AE/AAH-11). The programmable controller will indicate a high level alarm at 10 ppmV.
In the event of a high solvent concentration alarm, the programmable controller will notify
M&E and Phoenix area response personnel by telephone for system response. To verify the
photoionization detector response, sample parts SV-41, SV-42 and SV-43 have been
provided. See Drawing 96-E-2 in Appendix A. '

2.2.4 Vapor Extraction Module. The vapor extraction blower module is designed for continuous
operation. Gauges on the extraction blower motor indicate motor lubricating oil pressure and
lubricating oil temperature. The extraction blower can be shut down locally, automatically in
response to an alarm condition, or remotely; however, it must be restarted from the on-site electrical

control system.
Motor Winding Current. Motor winding current is monitored by the electrical control
system (ISH/IAH-19). High motor winding current will result in an alarm and system

shutdown to protect the extraction blower motor.

Vacuum/Pressure. Vacuum of the vapor stream entering the extraction blower (PI-16) and

pressure of the exhaust stream from the extraction blower (PI-20) are indicated locally.

Pressure Drop. Pressure drop across the extraction blower in-line particulate filter is
indicated locally (DPI-22). '
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Temperature. Extraction blower inlet temperature (secondary carbon exhaust temperature)
is indicated locally and monitored by the electrical control system (TI/TE/TT-17). Extraction '
blower exhaust temperature (TI/TSHH-21) is also indicated locally and monitored by the
electrical control system. High exfraction blower exhaust temperature, above 325F, will

result in automatic system shutdown.
2.2.5 Electrical Control System and Power Distribution Module.

Electrical Control System. The electrical control system, consisting of the programmable
controller, the telemetry system, the remote computer system and the photoionization
detectors receive electrical signals from system cbmponents. Table 2.2.5-1 summarizes the

function of the electrical control system.

If the electrical control system receives an alarm signal from any component of the vapor
extraction system, it will send a shutdown signal to the blower system and the carbon

adsorption system. A pilot light on the main control panel will indicate the source of the

alarm signal (blower system, carbon adsorption system, vapor/liquid separator, or
photoionization detector).

Photoionization Detector. A photoionization detector (PID) has been provided to
continuoﬁsly monitor solvent concentrations in the "clean" air stream between the carbon
adsorption system primary and secondary beds. The PID stores data in a remote terminal
unit which downloads to a computer to provide a record of hydrocarbon concentration.

If the hydrocarbon concentration exceeds a preset high level, the PID will send an alarm
signal to the system control panel. This signal will cause the system to notify the local
technician via telephone and M&E via telemetry to service the unit. At this point, the system
operator has the option of immediately responding to the unit or shutting the system down

via telemetry and then responding to the unit.

System shutdown/start-up interlocks include:
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Low air flow in system from wells (FALL-01)

High-high level in vapor/liquid separator (LAHH-03)
High-high level in condensed liquid storage tank (LAHH-05)
Blower current overload (IAH-19)

Blower exhaust high-high temperature (TAHH-21)
Telemetry lock-out

AN T A

Power Distribution Module. The power distribution module supplies electrical energy to
the system components. Direct interactions occur between the field components of the SVE
Operable Unit and the electrical control system. The electrical control system can shut down
the SVE Operable Unit by stopping the extraction blower. Table 2.2.5-1 identifies conditions
which would result in system shut down via this mechanism. Note that if the system is shut
down, either automatically or manually, check valve CV-1 will automatically close,

preventing solvent laden air from entering the system.
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ELECTRICAL CONTROL SYSTEM FUNCTION

Table 2.2.5-1

_

IDENTIFICATION

Motor switch

motor i8 operating

DESCRIPTION FUNCTION COMMENTS J

FE/FT-07 Flow element/transmitter | Monitors flow from For solvent mass

wells removal calculations

AE/AAH-08 Analytical element/alarm | Monitors solveat Alarm for concentration ||
high concentration from wells | above set-point (1000

after dilution ppmV)

LSL/LSH/LSHH/LAHH | Level switch low/switch | Separator tank low and Shuts down system at
high/switch high- high level switches; high-high level (Approx
high/alarm high-high controls pump to tank, 200 gal. removal level)

high-high level alarm '

LSHH/LAHH-05 Level switch high- Condensate tank high Shuts down system on
high/alarm high-high level switch and alarm high-high level

FE/FSL/FI/FALL-01 Flow element/switch Monitors flow into Low flow shuts system

' low/indicator/alarm low- | carbon down. On an adjustable
low timer for start-up (150
. scfm)

AE/AAH-11 Analytical element/alarm | Monitors solvent Alarm for concentration

high concentration for above set-point (10
primary carbon ppmV)
breakthrough

TE/TT/TI-17 Temperature Monitors temperature
element/transmitter/indic | from carbon bed exhaust
ator

ISH/IAH-19 (HS/MS- Current switch Motor overload High current shuts

19) high/alarm high (Motor | protection down system
switch)

TSHH/TI/TAHH-21 Temperature switch Monitors for high High temperature shuts '
high- temperature from blower | down system (350 F)
high/indicator/alarm
high-high

HS-03 Hand-Off-Automatic Operates P-1 in HAND In OFF, P-1 will not
selector switch or allows automatic operator

operation
MS-03 Indicates pump P-1 Lamp on panel and

monitoring system
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3.0 START-UP PROCEDURES

The SVE Operable Unit must be started in the field from the electrical control system control panel.
Two modes of start-up, initial system start-up and restart, can occur. Initial system start-up involves
getting the SVE Operable Unit up and running, then gradually introducing solvent laden air to the
system. Restart would occur when the system is shut down during operation (e.g. carbon changeout)
and is subsequently made ready to go back into operation. '

3.1  PRIOR TO EXTRACTION BLOWER OPERATION

3.1.1 Extraction Wells. Isolate the extraction wells by closing the wellhead ball valves at the
~ wells. Close the block valve (BV-1) on the 6-inch main header. Check all piping connections and
close all sample taps. Check all traffic covers.

3.1.2 Vapor Inlet System. Check all liquid and vapor piping connections. Make sure all sample
taps are closed. Check all gauges and instruments for zero or proper settings with system not
operating. For Polygon 96 operation, fully open HBV-92N to allow vapor to flow from the Polygon
96 header network. For Polygon 92 operation, fully open HBV-92N and HBV-92W. For Polygon
27A operation, fully open HBV-92N.

Filter/Silencer. Check the dilution air filter/silencer for proper installation and also for dirt
and debris. Correct as necessary. Open fully air blending valve (BFV-1), at treatment unit.

Vapor/liquid Separator and Condensed Liquid Storage Tank. Prior to gas operation,
follow the start;up procedure as described below:

1. Close the isolation valve (BV-2) on the inlet to the separator pump (P-1) and
remove the 16 inch diameter inspection manhole from the vapor/liquid

separator.

2. Wash down the sides of the vessel with water until the liquid level approaches
the vapor inlet.
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Ensure that the simplex basket strainer has a clean screen and basket.

Inspect, and, if necessary, replace, the in-line filter cartridge.

Ensure that the dual basket filter/strainer has a clean basket and filter
cartridge. Inspect, and, if necessary, replace the filter cartridge.

Open isolation valves (BV-2, inlet and BV-3, discharge) on both pump (P-1)
inlet and discharge'and close isolation valve (BV-4) on the liquid storage tank

drain.

Set the separator drain pump selector switch on "hand" at the electrical
control system and run the pump for 5 minute intervals. Isolate the pump
between intervals using the Iisolation valves (BV-2 and BV-3) and clean the
basket strainer and screen. Continue with this step until the basket strainer

is free of large particles, indicating that the vapor/water separator is clean.

Open the inspeétion manhole on the liquid storage tank and wash down the
sides. Drain the tank to an acceptable discharge point (vacuum truck).

Set the selector switch on the electrical control system to the "off" position
and open all isolation valves (BV-2 and BV-3).

Before filling the vapor/liquid separator, the electrical panel must be ready and the water

lines must be filled with water and the pump, P-1, must be tested for proper rotation and

~ operation.

Carbon In-line Particulate Filter. Check to see that the carbon in-line particulate filter has

a clean filter element and that the inspection opening is sealed tight against the filter housing.

Check that filter differential pressure indicator isolation valves are "OPEN".
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3.1.3 Vapor Treatment System. Check all piping and spirolite tubing connections. Make sure
. all sample taps are closed. Check all gauges and instruments for zero or proper settings with system

not operating.

Carbon Canisters. Check that both carbon canisters are placed solidly on the ground
surface and do not wobble or rock. Confirm that activated carbon has been properly installed
in the canisters and that the canisters are properly closed and sealed. Confirm the tubing
connections are correct for proper series operation. Check the analyzer connection; it should

be between the primary and secondary carbon.

Vacuum Relief Valves. Check the vacuum relief valves (PRV-1, for GAC-1 and PRV-2,
for GAC-2) for clearance from obstructions which could block them or objects which could
be sucked into them.

3.1.4 Vacuum Extraction Module. Check all piping and expansion joint connections. Make sure
all sample taps are closed. Check all gauges and instruments for zero or proper settings with system

not operating.

Blower In-line Particulate Filter. Check to see that the blower in-line particulate filter has
a clean filter element and that the inspection opening is sealed tight against the filter housing.
Check that filter differential pressure indicator isolation valves are "OPEN".

Extraction Blower. Fill the blower oil reservoir with recommended non-detergent oil, as
described on Page 5 of the M-D Pneumatics blower manual. Check oil level in sight glass.
Check for proper unrestricted blower rotation by rotating the shaft by hand several times to
ensure no rough spots, unevenness or hang-ups. Place the blower selection switch on the
electrical control system to "HAND" and ensure that the blower and motor rotational
directions are as that indicated above the shafts on the housing. Alter Ithe motor leads if

rotation is in the wrong direction. Reset the blower selector switch to "OFF".

, Discharge Silencer, Sump and Stack. Check that the discharge silencer, sump and stack
. are all firmly mounted and supported. Check to see that the sump is empty and close sump
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drain, BV-5. Check that stack flapper rain cover moves freely and falls to the closed
position when the system is not being operated.

3.1.5 Electrical Control System and Power Distribution Module. Make sure all connections from
the SVE Operating Unit equipment to the electrical control system and power distribution module
are in place and secure. Check that power is available and that all fuses and circuit breakers are

operational. Electrical checks must be conducted prior to running system.

SAFETY WARNING: MAKE SURE THERE ARE NO EXPOSED
WIRES OR ELECTRICAL CONNECTIONS. ALL COVERS,
GUARDS, AND HATCHES NOT NORMALLY ACCESSIBLE
DURING OPERATION SHOULD NOW BE PROPERLY
CLOSED!

3.2 INITIAL START-UP

3.2.1 Extraction Wells. Open the well ball valves from one well (Reference Section 6 for detailed
well operation during start-up and operation). Check to see that the main block valve (BV-1) is
closed and dilution air valve (BFV-1) is open. Once system is running, open main block valve (BV-
1) and gradually close the dilution air valve (BFV-1) until the desired well air flow is reached. After
system is operating on extraction well vapors, wells méy be closed (off-line) or opened (on-line) as

desired. Sample taps should remain closed, but may be opened for sampling as needed.

3.2.2 Vapor Inlet System. Initially, the block valve (BV-1) from the extraction wells should be
closed. The butterfly valve (BFV-1) of the air blending station should be wide open. Check all
liquid and vapor piping connections. Make sure all sample taps are closed, except when sampling.

Check all gauges and instruments for proper reading and calibration.
Air Blending Station. Upon start-up, the air blending valve (BFV-1) should be opened

fully. As the extraction wells are brought on-line, the air blending valve (BFV-1) may be
closed or partially closed, as desired to achieve the required well vapor flow and dilution.
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Vapor/Liquid Separator and Condensed Liquid Storage Tank. Open isolation valves
(BV-2 and BV-3) on both pump (P-1) inlet and discharge and close isolation valve (BV-4)
on the liquid storage tank drain. Check, via LG-03, that the water level in the separator
storage tank is above the low level switch, LSL-03. Set the separator pump switch to the
"AUTO" position on the electrical control system.

3.2.3 Vapor Treatment System. No adjustments are needed following 3.1.3.

3.2.4 Vacuum Extraction Module.

Extraction Blower. Set the extraction blower selector switch to "AUTO" and press the
blower "RESTART" switch to start the system. Operate blower recirculation valve, R-1, as

necessary to achieve the desired flow and blower exit temperature conditions.

3.2.5 Electrical Control System and Power Distribution Module. Check all instruments for
operation on ambient air. In general, all instruments have been factory calibrated. Check all
calibrations per Section 1, pages 2 through 4 of Appendix B, the AFS O&M Manual. This section
highlights- some of the more commonly needed calibration methods.

Flow FI-01, FI-14 and FI-25 (based on Temperature and Pressure). Using the gauge
values of pressure and temperature from PI-16, TI-17 and PI-20, and Figure 3.2.5-1,
Vacuum Slip Curve (also shown in Appendix B, AFS O&M Manual, Section 4) for the actual
flow at 3097 RPM, one can calculate the actual flow that should be read from both FI-01,
FI-14 and FI-25 using the following equation:

SCFM = ACFM x (520/(TI-17+460))x(P1-16/29.92)

Refer to Appendix B, AFS O&M Manual tabbed dividers: Section 2, No. 11 and Section 4,
No. 2 to recalibrate FI-01 and FI-14.

Flow Switch Low (FSL-07). FSL-07 is precalibrated to shut the system down at 150
SCFM. If only ambient air is used (well header is closed) throttling the air blending station
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butterfly valve (BFV-1) to 150 SCFM should result in system shutdown. A preferred

procedure is to reduce incoming flow by opening the recirculation valve (R-1), reducing flow

to the desired system shutdown flow rate of 150 SCFM at FSL-07 without placing a strain
on the extraction blower. FSL-07 can be recalibrated following the Dwyer procedure of
Appendix B, AFS O&M Manual tabbed dividers: Section 2, No. 10.

Temperature Transmitter (I'T-17). A personal computer plugged into the serial port of the
TeleSAFE 6000 can be used to check the calibration of TT-17 against the gauge value of TI-
17. TI-17 (and all temperature indicators) can be calibrated against a pre calibrated field
thermometer or thermocouple inserted into a sample tap. TT-17 and TI-17 both can be
recalibrated following the procedure of Appendix B, AFS O&M Manual tabbed dividers:
Section 4, No. 5. '

Temperature Switch High-High (TSHH-21). Opening the recirculation line valve (R-1)
should increase the blower discharge temperature above the TSHH-21 system shutdown
threshold of 325 F. If the gauge reading TI-21, does not correspond to system shutdown at
325 F, both the gauge TI-21 and the switch TSHH-21, should be recalibrated following the
procedure of Appendix B, AFS O&M Manual tabbed dividers: Section 4, No. 11.

If system shutdown does not occur when the recirculation valve (R-1) is opened because the
temperature does not reach 325 F, or if system shutdown results from low flow at FSL-01,
contact M&E.

Hydrocarbon Analyzer HNu. The HNu Photoionization Detector (PID) should be calibrated
following the procedure of Appendix B, AFS O&M Manual tabbed dividers: Section 5,
Tabbed Divider No. 12, page 6-1 of the HNu Manual. Check the instrument particulate filter

and lamp window and clean if necessary.

The PID should be calibrated weekly using a calibration gas which results in instrument
deflection of 50 to 75 percent of the scale. Because over 97 percent of the target compounds
for the worst soil sample (ID# 9206123B) is trichloroethylene (TCE) a pure TCE standard
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of 460 ppmYV shall be used. The instrument alarm range is 1000 ppmV (AE-08) down to 10
ppmV (AE-11).

A standard of 460 ppmV TCE in zero air should be used, with the span control setting at 8.2
(HNu Manual, Table 8-14) at a 50 percent deflection on the scale. The 100 percent scale
will read 1000 ppmV. The selection of calibration gas should be reviewed as necessary
throughout the progress of the project.

3.3 OPERATION WITH SOLVENT LADEN AIR

Initial operation of the SVE Operable Unit or following a period of extended down-time or major
service, the unit should be operated for a minimum of 24 hours while checking all components for
proper operation. Monitor all gauges upon full load start-up and then after 24 hours. Check for
proper operation of blower system components including high pressure shutoff, belt tension, filter
elements, and lubricating fluids as described in Appendix B, AFS O&M Manual.

3.3.1 Extraction Wells. Open the Wellhead ball valves as necessary at desired extraction wells.
With the blower running and the air blending station valve (BFV-1) fully opeh, slowly open the
block valve (BV-1) to the wellheads. Increase the load on the blower and begin the flow of solvents
from the wellheads by partially closing the air blending valve (BFV-1). The header block valve (BV-
1) should be fully open during system operation; it is not a throttling valve. If flow control froin
the wells is desired, such flow control will be achieved by adjusting the valves at the individual
wellheads, as described in Section 6.

Monitor the PID concentrations of the SLA as the air blending valve is slowly closed. MAINTAIN-
THE SOLVENT CONCENTRATION IN THE SLA BELOW 25 percent OF THE LEL (4,000
ppmV). If the alarm AAL-08 indicates 1,000 ppmV, maintain concentrations below 1,000 ppmV
by maintaining the air blending station valve (BFV-1) partially open.
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3.3.2 Vapor Inlet System.

Air Blending Station. Monitor the inlet vapor concentration (AE-08) and air blending
station dilution valve (BFV-1) to maintain concentrations below 1000 ppmV.

Upon initial start-up of the VES, the air blending valve should be throttled so that the solvent
concentration of the SLA does not exceed 25 percent of the LEL (4,000 ppmV). It is
anticipated that solvent concentration will decrease with time for a given set of extraction
wells on-line. Therefore, solveht concentrations 'in the SLA must be monitored on a daily
basis (or as necessary) and the air blending valve throttled accordingly to maintain a solvent

concentration in the SLA below 25 percent of the LEL.

Vapor/Liquid Separator. Periodically observe the liquid level in gauge LG-03 of the
separator and LG-06 of the condensed liquid storage tank. Plan to empty the 240 gallon
condensed liquid storage tank when it has received 2 separator volumes of condensed liquid
(180 gailons).

Flow FI-07 (based on System Shutdown). Refer to Appendix B, AFS O&M Manual
Section 2, Page 3-1 of the Bristol Babcock manual. Upon calibration of FT-01 to confirm
system shutdown at 150 SCFM, by slowly closing the main header valve (BV-1) and the air
blending valve (BFV-1) until shutdown occurs. Alternatively, the flow rate can be reduced
by opening the blower recirculation valve (R-1). Using R-1 to reduce system inlet air flow
is preferred because strain on the extraction blower is reduced. The main header valve (BV-
1) should not be used as a throttling valve for normal system operation. The analog value
of FT-07 can then be compared with FT-01 and FT-25 flow readings.

3.3.3 Vapor Treatment System.

Carbon In-line Particulate Filter. Check the pressure drop (DPI-23) across the filter.
Check the filter condition if it registers 10 inches water or greater.
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Carbon Canisters. Monitor the primary carbon canister (GAC-1) for bfeakthrough.
Estimated time to breakthrough will be based on inlet flow and solvent concentration at the
inlet. Plan for replacement of carbon as needed.

When the primary carbon canister discharge stream indicates 10 ppmV or greater on the
photoionization detector, AE-11, alarm AAH-11 will indicate breakthrough and it is time to

remove the carbon canister from service and replace the spent carbon with fresh carbon.

One aspect of the system operation is monitoring the in-line continuous PID monitor between
carbon canisters (GAC 1 and GAC 2) to evaluate when breakthrough occurs. The mass
loading for the various compounds will be determined by using the estimated mass of
contaminants withdrawn from the soil. The current ratios of individual compounds from.each
polygon will be determined by the initial ratios determined by a field gas chromatograph
(GC) upon start-up and then mass weighted based on flow from individual wells. The mass
loading will be used to determine subsequent breakthrough of the secondary carbon. The
carbon efficiency will also be calculated to aid in determining the carbon changeout

frequency.

A total of three carbon canisters (2,000 pounds each) have been provided with the SVE
system. The operational process will be to have the primary and secondary on line until
breakthrough occurs in the primary canister. The flexible hose will be changed to have the
secondary as the primary and to have the third canister serve as the new secondary. When
breakthrough occurs in the new primary, the carbon regeneration contractor will come on-site
to regenerate the two spent carbon units. The timing for the carbon regeneration will be
" scheduled within 48 hours after detection of primary discharge concentrations exéeeding 10 -
ppmV as TCE in the second primary GAC bed. The maximum time for GAC bed
regeneration is 14 calendar days. This procedure will ensure continuous operation and that

Maricopa County air discharge regulations are not exceeded.
For GAC bed rotation, secondary carbon canister (GAC-2) should be moved to the primary

position by removing the spirolite tubing from the inlet of the spent carbon canister and
connecting it to GAC-2. The carbon canister (formerly GAC-2) is now designated GAC-1.
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The standby carbon canister should then be connected in the position of the secondary carbon

canister (GAC-2). The standby carbon canister should NEVER be placed into service as the

primary carbon canister. The duration of SVE system shutdown for carbon bed rotation will
‘be less than 24 hours.

Upon changing the carbon canisters, all connections should be checked. Also check that the
photoionization detector sample_ line is correctly positioned between the primary and.
secondary carbon canisters and is free of leaks, kinks or other conditions which might lead
to malfunction or faulty readings.

The SVE Operable Unit will be shut down for carbon replacement once two of the three
GAC beds have been expended. Prior to shutdown, record the readings of all gauges and
instruments. Upon shutdown, check liquid levels in the separator and condensed liquid
storage tank. Check the three filters and inspect all system components. Follow start-up
procedures to restart the system. |

3.3.4 Vacuum Extraction Module.

Blower In-line Particulate Filter. Check the pressure drop (DPI-23) across the filter.
Check the filter condition if it registers 30 inches water.

Vacuum Blower. Periodically, at least weekly monitor the vacuum blower for performance.
Check inlet/outlet temperature and pressure. Note any deviations and, if not explainable
from system operation, stop the system and check blower fluid levels, belt tightness and other

operating characteristics, as discussed in the blower manual.

3.3.5 Electrical Control System and Power Distribution Module. These systems will be
operating as necessary or the system will shut down. Monitor daily for alarm lights or indications
of system problems. The following conditions will result in an alarm to the main control panel, but

will not shut down the carbon system:

o High solvent inlet concentration (AE-08)
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. . High solvent exhaust concentration (AE 11)

Additionally, the following conditions will be locally indicated:

o Blower inlet pressure (PI-16)
* Blower discharge pressure (PI-20)
. Carbon discharge pressure (PI-13)
e Carbon discharge-blower inlet temperature (TI-17)
. Carbon inlet temperature (TI-15)
. Carbon inlet pressure (PI-09)
° Blower discharge temperature (TI-21)
o Differential pressure of pitot tube (FI-01, FI-14, FI-25) (flow rate)
o Condensate fevel in inlet vapor/liquid separator (LG-03) (sight glass)
o Differential pressure on particulate filters (DPI-22, DPI-23)
. Water level in condensate storage tank (LG-05) (sight glass)
' . Vapor/liquid separator inlet pressure (PI-02)
All components of the VES are now operational. Continue to observe the 6verall operation of the

system for several days.

p:\e\pgl\polyf;\o&m\o&.m.ml 3'1 1



4.0 OPERATION AND MAINTENANCE

Normal operation of the VES is continuous and fully automatic. However, manual process air |

stream sampling and manual adjusting of the air blending valve is required.
4.1 Extraction Wells
See Section 6 for Extraction well operation.

4.2 Vapor Inlet System

Some of the components of the vapor inlet system will require regular maintenance.
Clean-outs along the vapor conveyance piping system will require maintenance,
including periodic cleaning of condensation and debris. Clean-outs should be inspected
on a daily to weekly basis. All liquids will be treated through the Subunit A air stripper
system. '

FE/FT-7 will require maintenance, including periodic calibration and cleaning. M&E
recommends that the instrument be checked during operation by comparison with FE/FI-01,
FE/FI-25 and FE/FI-14. Operation of the system without dilution air should result in
essentially the same flow reading at each of these locations, adjusted to standard conditions.
If differences are noted, the system should be checked for the reason, eg leakages, especially
via the diluﬁon air valve (BFV-01). If no apparent cause for different readings is noted, the
one flow instrument most different from the other three should be calibrated.

Photoionization Detector Sample Line (AE-08 and AE-11) should be inspected for dirt
buildup and replaced as necessary. The in-line filter should be visually inspected and cleaned
or replaced as necessary. Performance of the analyzer should be referenced by whole air
samples collected from vapor sample ports VS-45 and VS-42. Whole air samples should be
analyzed using a hand-held vapor analyzer calibrated to the 460 ppmV TCE standard.
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Level Control Switches LSL-03, LSH-03, LSHH-03 and LSHH-05 should be inspected
monthly. Switch mechanisms, terminals and connections should be inspected monthly or if .
switch malfunction is noted or suspected. Check for brittle or bare wiring and loose screws.

Basket Strainer and In-line Filter require periodic inspection and, if necessary cleaning.
Inspect and clean each whenever the condensed liquid storage tank is emptied.

Separator Drain Pump (P-1) maintenance will consist of periodic inspection and lubrication.
Inspect the pump each time the condensed liquid storage tank is drained and annually.
Follow the procedures in Appendix B, AFS O&M Manual, Section 2, Tab 7. Inspect the

pump motor whenever the pump is inspected.

Vacuum Filters for the air blending station, the carbon in-line particulate filter and the
blower in-line particulate filter should be inspected quarterly or if the pressure drop across
the differential pressure indicators approaches 10 inches water gauge.

Vacuum/Pressure Gauges manufactured by Dwyer do not require lubrication or periodic
servicing. Face plates should be cleaned monthly.  Annually, each gauge should be
disconnected and ré-zeroed. If a gauge appears to be malfunctioning or giving erroneous
readings, it should be recalibrated with a manometer or a known properly calibrated
secondary gauge.

Explosion Proof Switches (FSL-01) manufactured by Dwyer do not require lubrication or

_periodic servicing. The switch should be cleaned monthly. Annually, each switch should
be vented to the atmosphere by rotating the vent drain plug one turn clockwise, then returned
to its o'riginal position, to dislodge deposits.

~ Differential Pressure Gauges (DPI-22 and DPI-23) manufactured by Dwyer do not require
lubrication or periodic servicing. Face plates should be cleaned monthly. Annually, each
gauge should be disconnected and re-zeroed. If a gauge appears to be malfunctioning or
giving erroneous readings, it should be recalibrated as described in Appendix B, AFS
Manual, Section 2, Tab 11. |
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4.3 Vapor Treatment System

The Carbon Adsorption system has been designed for continuous operation and has very few moving
parts. However, maintaining the system in proper operating condition with periodic scheduled
maintenance is of utmost importance to the safe and efficient operation of the system. Estimation
of the carbon life will be made based upon predicted carbon loading efficiency, and SLA flow rates
and concentrations. This calculation is verified m the field with the continuous PID monitor located
between the primary and secondary GAC beds. |

The activated carbon will have a finite period of effective use. However, this lifetime is dependent
on field conditions and cannot accurately be predicted. Metcalf & Eddy and a qualified activated

carbon regeneration contractor will evaluate when the carbon should be replaced.

Carbon Canisters should be inspected each time the system is shut down, including when
carbon canisters are changed out. The general canister appearance and paint condition should

be noted. Spirolite tubing connections on the canisters should be observed for cracks.

Spent Carbon will be handled by a licensed carbon or adsorption media contractor or
vendor. Spent carbon will be regenerated at an EPA-licensed facility which is approved to
accept Superfund-derived wastes. Facilities meeting these criteria are identified in Appendix
H. Waste profile data and a sample uniform hazardous waste manifest completed with

Goodyear’s generator information is also provided in Appendix H.

Spirolite Tubing should be checked for cracks and kmkmg Chafing at the connecting ends
should be monitored, and corrected by cutting off the ends by 6 inches or so, as necessary.
Tubing should be replaced if it appears faulty.

Vacuum Rélief Valves (PRV-1 and PRV-2) should be observed for condition whenever the
carbon canisters are changed. During carbon canister replacement, the location of the
vacuum relief valves should be noted and care should be taken to keep them away from
obstructions or obstacles which might affect function. The relief valves should be located

such that, if actuated when personnel are present, such personnel would not be endangered.
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4.4 Vacuum Extraction Module

The vacuum extraction module contains the extraction blower, along with necessary instrumentation

and safeguards to provide reliable motive force to extract the solvent vapors.

Sound Enclosure and Skid is provided for noise reduction. The metal components should
be observed for paint integrity and touched up as necessary. Bolts, rivets and other fasteners
should be visually observed and, if loose, tightened or replaced. The blower and motor can
cause vibration. Welds and joints should be inspected. A visual inspection should be
conducted whenever personnel enter the treatment area, with a more thorough inspection

conducted annually.

Extraction Blower and Motor maintenance includes checking and changing the oil, making -
sure the bearings and timing gear are properly lubricated, and maintaining proper drive belt
tension. Indications of potential blower trouble include lack of performance, unusual noises,

leaking oil, over heating and failing bearings and/or gears. Oil should be changed every 250

to 1000 hours of operation. Initially, lubrication should be checked daily, until it is
established that the self-lubrication function of the blower is operating correctly. Then
lubrication and belt tightness shall be checked each time the system is shut down, including
during oil changes. For more detailed maintenance information, see Appendix B, AFS O&M
Manual, Section 4, Tab 9.

Temperature Transmitter and Gauge (TE-17, 'I'I-l7, TT-17) can be calibrated from the
front of the unit. This unit is self diagnostic and requires no regular maintenance. Cleaning
and inspection for damaged connector wires or other conditions which might affect function
should be conducted annually or if a malfunction is suspected.

Expansion Joints should be visually observed each time the system is shut down. The
condition of the rubber and retaining rings should be noted. The expansion joints should be
replaced if cracking or leaks are observed.
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Discharge Silencer should be visually observed each time the system is down and carefully

examined for corrosion and defects annually.

Sump and Stack should be visually observed each time the system is down and carefully
examined for corrosion and defects annually. The flapper on the stack should be observed
both during periods of system operation and inactivity. Defects to the paint, flapper
operation or stack supports should be repaired. |

The sump should be drained if liquid is observed collected in it. The collected liquid is
likely to be rainwater, since the carbon canisters would remove solvents. All collected sump
liquids and condensed liquid from the vapor/liquid separator will be disposed of by
transferring water into the 240-gallon liquid storage tank for input into the Subunit A
groundwater air stripping plant located at the southern portion of the site. Since all SVE
liquids will be treated using the air stripping plant, no,analysés of liquids will be necessary.

4.5 Electrical Control System and Power Distribution Module

Telemetry and Control consist of the Telemetry Cabinet, Control Mic_roéystems
TeleSAFE 6000, HNu Photoionization Detector and Supporting Electronics. Maintenance
activities are to keep the telemetry cabinet clean, to make sure wires and connections are in
good condition and to keep the HNu calibrated on a weekly basis. The HNu requires weekly
lamp and filter cleaning, as instructed in Appendix B, the AFS O&M Manual, Section 5, Tab
11.

4.6 Sampling

Air sampling 6f system inlet, primary carbon discharge (breakthrough) and outlet streams and
analysis with an on-site gas chromatograph is conducted during start-up to insure proper system
operation. System sample ports include wellfield influent (VS-45), primary carbon inlet (VS-41),
secondary carbon inlet (VS-42), and secondary carbon outlet (VS-43). During system.operation,
calibration of the HNu PID is conducted in accordance with the manufacturer’s recommended

schedule and methodology using a 460 ppmV TCE gaseous standard. The PID continuously
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monitors breakthrough of the primary carbon, and a secondary carbon is provided to guard against
atmospheric discharge of solvent vapors. This monitoring satisfies Maricopa County Air Pollution

Control District requirements for discharge sampling and monitoring.
4.7 Components of VES On-Line

Based on the results of laboratory gas chromatograph sampling, it will be necessary for the operators
to determine which components of the VES should remain on-line. It is anticipated that when new

extraction wells are brought on-line, a high concentration of solvent vapors will exist in the SLA.
4.8 Personnel Safety

Each component of the vapor extraction System has been designed' with safety features for the
protection of operating personnel. Still, certain precautions must be taken by operating personnel
and a thorough knowledgé of potential dangers is required. A general SVE operations Health and
Safety (H&S) Plan is contained in the November 25, 1992 SVE Final Design Document, Appendix
G. This section outlines these potential dangers and precautionary procedures.

4.8.1 Hearing Protection. The extraction blower will generate in excess of 75 dB noise at 3 feet
distance while in operation with the doors open. Since exposure to noise of this dB level can be
harmful to humans, hearing protection is required for all personnel within a 25 ft radius of the

extraction blower.

4.8.2 National Electric Code (NEC) Area Classification. During operation of the VES, the
hydrocarbon-laden airstream is blended with ambient air in order to reduce the hydrocarbon content
to no more than 25 percent of the lower explosion limit. Therefore, the majority of the area of the

VES is not classified as hazardous.
The carbon vessels are an area in which flammable gasses are stored and handled. As a result, the

area defined by a 20 ft limit around the carbon units has been designated a Class 1, Division 2 area
as defined by the N.E.C. Equipment within this area must be rated for operation within a Class 1,
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Division 2 area and all other precautions appropriate to working within such an area must be taken

by operating personnel.

4.8.3 Guards. All mechanical equipment with motion that may be hazardous to operating personnel
must be guarded. This includes all couplings, belts, gears, sprockets, etc. Guarding shall be in
compliance with OSHA standards.

4.8.4 Electrical. The installation of all electrical components, wiring, etc. must be in accordance
with the N.E.C. and applicable state, county, and local building codes.

Electrical cabinets, instrumentation consoles and enclosures should be operated in the closed and
sealed position. Hazards from exposéd open electrical cabinets are not considered to be significant
under normal operating conditions, however, conditions may change providing a potentially
dangerous mixture of air and fuel in close proximity to the VES system. By keeping all electrical
cabinets and instrumentation consoles closed and sealed, a potential source of ignition is eliminated.

Only authorized personnel may work on these enclosures.

4.8.5 Special Safety Precautions. “The equipment manuals for the extraction blower system, the
Carbon adsorption system, and the vapor/liquid separator contain safety precautions, safety features
and warnings unique to each component. The equipment manuals must be read thoroughly and fully
understood by operating personnel prior to system start-up. |

4.8.6 Extraction Wells. Special precaution should be taken whenever working on extraction wells
which are located throughout the subarea, including traffic areas. Refer to Section 4.2.5 of the H&S
Plan (Appendix G of the May 13, 1994 SVE Final Design Document) for a description of equipment

operation hazards.

4.8.7 Relief Valves. Relief valves are designed to prevent structural failure of vessels and piping
systems on the VES system and shall remain in service during operation of the VES equipment. At
no time shall the VES relief equipment be blocked-in, removed, or operated in a known failed or
damaged condition. Since many of the major components of the VES system operate under vacuum,

relief devices will relieve vacuum by opening the vessel or piping system to the atmosphere. The
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relief device will be activated by sensing an excessive pre-determined setting of vacuum which will
open the valve mechanism.

Obstructions near the open relief ports pose a particular hazard. In the unlikely event of a relief,
obstructions in close proximity to the open relief ports could interfere with the effectiveness of the
relief valve. Workers could also be exposed to a significant hazard if hands, fingers, head or other

extremities are in close proximity to the open port. Be advised: keep away from the vacuum relief

ports.

4.8.8 Warning Signs. The following warning signs will be provided, assuming the following site

conditions:
e . The vapor extraction equipment will be in an enclosed area secured by a chain link
fence.
. The equipment will not be subject to passers-by entering the enclosure.
. The general area has a relatively large number of SpanisTh only speaking residents.
. The cautions and dangers indicated below are re;:ommended to satisfy State and local

regulations as well as EPA expectations outlined in the Health & Safety Plan.

p:\e\pgl\polyZﬂoh;l\o&m.OOI 4-8




Treatment Area Hazard Signs/Warnings:

1. 2-each 11 x 19 Alum. : DANGER

HAZARDOUS AREA
DO NOT ENTER

PELEGRQ

AREA PELIGROSA
NO ENTRE

2. 2-each 11 x 19 Alum. KEEP QUT

AUTHORIZED PERSONNEL ONLY

PROHIBIDQ EL PASO

SOLAMENTE PERSONAL AUTHORIZADO

3. 2-each 11 x 19 Alum. NO SMOKING

PROHIBIDO FUMAR

4, 1-each Hazard Area I.D. Kit DANGER

Hazard Area
L.D. Kit

Contains 35 stick-on warnings and admittance authorization information signs.

USE: CAUTION, Keep out, Toxic Chemicals, High Voltage and Admittance to Authorized
Personnel Only.

5. l-each 9 x 12 Alum. DANGER

THIS EQUIPMENT
STARTS AUTOMATICALLY
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6. l-each 6.5x 11 NFPA - Diamond for
fence mounting near
the facility entrance

7. 1l-each, 9 x 12 Alum. D ER
HIGH VOLTAGE
KEEP OUT

8. l-each 9 x 12 Alum. CAU HQ. N
NOISE AREA

9. l-each 9 x 12 Alum. : CAUTION
. HOT

10. 1-each 11 x 19 Alum. DANGER
' FLAMMABLE

INFLAMABLE
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50 SVE SUB-AREA/WELL OPERATION AND MAINTENANCE MANUAL:
INTRODUCTION

This SVE extraction and monitoring well O&M plan has been updated by addendum to provide the
basis of sub-area operation, rebound monitoring, and closure activities at Polygons 96/92/27A. Five
polygons were selected and prioritized for SVE remedy based on the final site-wide modeling
completed in October 1993. The five polygons included 96, 79, 92, 27A and 84 in decreasing
prioritization. SVE remedy has been completed at Polygons 79 and 84. Polygon 84 was prioritized
over the remaining polygons because of its proximity to Polygon 79, which allowed treatment
without relocating the SVE treatment systém. The SVE treatment system has been relocated for
treatment of Polygons 96/92/27A. The remaining polygons are located in proximity to one another
- and will be treated in order of decreasing priority via a common treatment system location. Within

each polygon, sub-areas will be treated in order of decreasing contamination.

Due to the lack of current polygon or sub-area specific data, the O&M plan addendum is in draft
form, and addresses the basis for and protocols of operation and monitoring. During SVE operable
unit start-up, Goodyear will develop the polygon or sub-area specific values of parameters needed

for operation, monitoring, and closure.

The final operation and maintenance parameters will be submitted to U.S. EPA no later than 60 days
following start-up of the SVE system (1990 Consent Decree, Section VII, Subsection D-14, p. 22)
if U.S. EPA comments warrant a document revision. The Final SVE O&M addendum to U.S. EPA
will be under one cover entitled, "Phoenix-Goodyear Airport Soil Vapor Extraction Operable Unit
Operation and Maintenance Manual, Polygons 96/92/27A." This draft addendum provides the basis
and decision criteria for sub-area remediation and closure. The following sections present the
updated Well Operation and Maintenahce Plan for the sub-areas of Polygons 96/92/27A.
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6.0 START-UP AND ON-GOING OPERATIONS AND MAINTENANCE (O&M) PLAN

This section describes the methodologies that will be employed during start-up and on-going
operations for a typical sub-area extraction well. As defined in Section 5 of the May, 1992 SVE
Design Memorandum, the first extraction well to be operated in a given polygon will be the well
which is located in the most highly contaminated sub-area of that polygon based on the results of pre-
startup field sampling. The location of the sub-area extraction wells are indicated on Drawing 96-C-
1 and 96-C-2, Appendix A of this document. All of the SVE extraction wells required to treat each
polygon will be operated in a manner that is consistent with Appendix B of the 1990 Consent Decree.

Historic work conducted at the PGA site has generated data regarding subsurface SVE Operable Unit
conditions (Remedial Investigation Report, U.S. EPA, and Appendices of the 1989 RI/FS).
However, because subsurface conditions are variable across the site, an initial soil vapor baseline
sampling/analytical event will be completed. At the onset of SVE start-up for each polygon, soil
vapor samples will be collected and analyzed using a field GC from each monitoring
well/piezometer. For baseline monitoring well sampling locations in each polygon, see Drawing 96-
C-1 and 96-C-2, Appendix A. The results of this baseline sampling will establish current soil vapor
concentrations at various locations throughout each polygon, establish the current vertical distribution
of VOC contamination in each sub-area, determine the initial composition of the vapors to be used
in evaluating carbon loading efficiency, and serve as a starting point on which to base SVE remedial

_ progress. In addition to baseline soil vapor sampling, sub-area specific subsurface parameters

existing in the field will be developed during start-up to optimize SVE system operation and

maximize the system efficiency.

A total of eleven SVE operating elements have been established to confirm system operational
performance, track remediation progress and maximize system efficiency and to facilitate sub-area

closure assessment. The eleven elements include:

Extraction/monitoring wellhead vacuum and flow rate measurement
Radius of soil vacuum influence measurement and modeling

Air permeability calculations for soils occurring within the radius of influence

A e

Radial soil vapor velocity calculations
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Soil vapor flow field evaluation

Soil vapor contaminant composition and concentration
Critical flow/vacuum rate determination

Extraction well efficiency calculation

W %0 2o W

Sub-area remediation duration modeling
10.  SVE extraction well rebound monitoring
11. SVE sub-area Allowable Residual Mass (ARM) assessment for closure

On-going SVE Well Maintenance will include:

1. Field monitoring instrument calibration and cleaning
2. Wellhead inspection and valve control/adjustment

Measurement and/or calculations of the eleven elements (1 through 11) will be carried out over the
course of Sub-area SVE Remedy as described in the following sections. Development of the
protocols associated with each element are discussed in greater detail in the following sections of this
report. On-going SVE wellhead operation is discussed in detail in the following sections of this
Operation and Maintenance Manual. Field monitoring instrumentation calibraﬁon and cleaning is
discussed in the SVE Operation and Maintenance Quality Assurance Project Plan, Appendix D, and
are the same protocols used in the May 13, 1994, SVE Final Design QAPP.(-

Efficient operation and maintenance of the SVE extraction well network fmj" sub-area ahd polygon
treatment will require the collection of operational data for performance amilysis. The operational
data will be collected in a manner that will facilitate sub-area prioritizg'tion for treatment and
monitoring to minimize the overall polygon remediation time frame. Data will be collected
frequently upon polygon SVE start-up to establish the parameters necessary for continuous system
bperation. Models will be used as necessary to predict milestone achievement and to minimize on-
site monitoring efforts. The predicﬁve models will be adjusted as operational data becomes
available. The SVE operational/data will be collected as necessary to document remediation progress

from start-up, through operation, rebound, and closure sampling.
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The first extraction well will be operated during start-up for a period of time under both constant and
variable flow rates and vacuums to permit measurement/calculation of the first nine of the eleven
elements. The parameters will be measured as required in the 1990 Consent Decree, Section VII,
Subsection C-6, and in addition will provide well operation information that will maximize
operational efficiency and reduce sub-area clean up times. Measurement and/or calculations of the
eleven elements will be carried out as discussed below (also see May 13, 1994 SVE Final Design,
Appendix H, QAPP). Once the parameters have been developed for the first well, or sub-area, the
other wells in a given polygon will be brought on line for SVE operation.

6.1 Extraction/Monitoring Well Vacuum and Flow Rate

At selected periods throughout on-going SVE operations at the first extraction well, the vacuum
differential, and soil vapor flow rate parameters will be directly measured from the SVE extraction

well and SVE monitoring well(s).

Vacuum drawdown will be measured at the wellhead during SVE operation using a liquid filled
U-tube manometer sensitive to differential pressures as low as 0.05 inches of water. The vacuum

drawdown port will be located at the same location of the temperature probe port at each wellhead.

.Soil vapor flow rate measurements will be taken during SVE operations using a Magnehelic
differential pressure gauge or liquid-filled U-tube manometer mounted to an orifice plate differential
flow indicator. The differential pressure indicator will be located 4 to 6 inches ups&eam of the
temperature and vacuum ports, a location where air flow is laminar, without turbulence which might
be caused by potential blockages in the wellhead. Differential pressures will be recorded in units
of inches of water column (in H,O). Standardized units of flow (SCFM) will be calculated using the
flow, pressure and temperature data collected and the following equation:
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Orifice Plate Flow Calculation Equation:

Q
Ql - 2
&
h,
where:
Q = Flow (f’/min standard)
Q, = Maximum flow constant for orifice plate element calculation constant (ft/min
| standard)
h, = Measured differential pressure (in H,0)
h, = Differential pressure at Q, maximum flow constant (in H,0)
Note:

Each orifice plate has a uniqixe flow element calculation sheet and Q, and h, values. See

Appendix C for the orifice plate flow element calculation sheets and constants.

A field data log sheet similar to that shown in Figure 6-1 will be filled out during the start-up testing

and used to calculated in-situ vadose zone parameters.
6.2 Radius of Soil Vacuum Influence (R,

The radius of soil vacuum influence (R,), by definition, is that area or volume of unsaturated soil
matrix surrounding a soil vapor extraction well that exhibits a measurable vacuum when the

extraction well is exerting a vacuum on the soil matrix. For the site, the measurable limit is defined

as greater than 0.1 inch H,O vacuum.

In accordance with the site Record of Decision (ROD), Polygon 79 contained a total of four sub-
areas, and therefore, a total of four extraction/monitoring well pairs. The number of sub-areas for
each polygon was calculated from the RI/FS data. Operation of the SVE system in Polygon 79 (see
Figure 6-2) revealed that the sub-area design radius of influence of 100 feet was conservative and ‘
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FIGURE 6-1
Phoenix-Goodyear Airport
SVE Well Monitoring Log

DATE: ENGINEER:
PID FIELD INSTRUMENT: PID INSTRUMENT CALIBRATION GAS & CONC.: {ppmV)
TCE SPAN GAS CONCENTRATION: (ppmV)
Well / Sample Analysis PID TCE PID Sample | Well Flow Purge Oxygen | Oxygen | CO, | Comments
Depth Time Time Calibration | Conc. Baseline | conc. Pressure aP Time Baseline | (%) (%)
Time (ppmV) | (ppmV) | (ppmV) | (" H,0) (" H,0) (min) {%)
VP96-1A
VP96-1B "
VP96-2
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Well / Sample Analysis PID TCE PID Sample | Well Flow Purge Oxygen | Oxygen | CO, | Comments
Depth Time Time Calibration | Conc. Baseline | conc. Pressure aP Time Bassline | (%) (%)
Time {(ppmV) | (ppmV) | (ppmV) | (T H,0) {" H,0) | (min) (%)

VP96-3 "
VP92-1 "
VP92-2

VP92-3

6-6
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Waell /
Depth

Sample
Time

Analysis
Time

PID
Calibration
Time

TCE
Conc.
{ppmV)

PID
Baseline
(ppmV)

Sample
conc.
(ppmV)

Well
Pressure
{" H,0)

Flow
aP
(" H,0)

Purge
Time
{min)

Oxygen
Baseline
(%)

Oxygen

(%)

co,
(%)

Comments

VP27A-1

VP27A-2

VEW96-1

VEW96-2

VE96-3

VEW92-1

VEW92-2

VEW92-3

VEW27A-1

p:\e\pga\poly2\o&m\o&m. 002"

6-7




Phoenix—Goodyear Airport
Polygon 79 SVE Operations
| Extraction Well VEW-79-4 On
| October, 1993 '
(SPZ-10/15/93—-VAC1.WK3)

Flow cfm ‘ 220

Distance Distance Vacuum (50)

from (ft) (in H20)

VP-79 61.4 3.25 1.8
VP-79-4 - 71.47 2.65 1.25
VP-79-3 115.26 1.3 0.7
VP —-79-1 184.02 0.95 0.7
\VP-79-2 1 334.44 0.05 0.1

PGA-SVE Polygon 79 Start Up @

Radius of Influence

[
[V

—
ta

—

Drawdown (in H20)

—a-220cfm _, 118 cfm _, 56 cfm

M=  mrcacr & Eoby | POLYGON 79 START UP




that a design radius of 150 feet can be used for subsequent polygon designs. Based on this, Polygons
96, 92 and 27A contain three, three, and one subarea(s), respectively.

Based on Polygon 79 vacuum decay over distance data, the sub-area monitoring wells for Polygons
96/92/27A have been placed approximately 80 to 100 feet radially from the extraction well. 'I_'h_ese
wells will be used for radius of influence monitoring as well as sub-area compliance sampling for
VLEACH mode]ihg for closure. -.

Drawings 96-C-1 and 96-C-2 (Appendix A) illustrate the location of the extraction and monitoring
wells. Drawing 96-M-2, Detail 11 shows a typical vapor extraction well detail, and Drawing 96-M-
4, Detail 4 shows the vadose zone monitoring well detail. On Drawing 96-C-1 and 96-C-2, vapor
extraction wells have the designation VEW while the vadose zone monitoring wells have the
designation VP. During the start-up testing, vacuﬁm differential measurements recorded as described
in Section 6.1 will be plotted as vacuum drawdown versus distance from the SVE extraction well at
several SVE system flow rates similar to the plot shown in Figure 6-3. The maximum R; value will
be defined as the distance from the extraction well where the vacuum in the vadose zone measured
from a monitoring well is greater than 0.1 inches of water (twice the minimum operational range of
the manometer). The vacuum limit of 0.1 inch of water was selected to minimize interference from
atmospheric pressure changes during parameter measurement. A vadose zone monitoring well
outside the zone of well influence will be monitored for vadose zone pressures resulting from
barometric pressure changes during system start-up and operation. Two methods will be used for
~ evaluating the true radius of extraction well influence. The first method will be strictly numerical,

using the equations and methods of Johnson, et al. (1988). The equations that will be used include:

2 _
Pr = Pw [1+(1- (ﬁ%‘) ) In (fk"—v)/ln (%)]1/2
Equation 6-1

Where:

Pw = Pressure at extraction well

Pr = Pressure at distance r

Rw = Well borehole radius

Patm = Atmospheric pressure
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and,

Q =2nr, Ur)H = H(uk/p)Pw[l-(Pam;/P‘)z]IIn(-I;"-]
I

Equation 6-2

Where:

= Length of extraction well screen (vadose zone)

L= Vapor flow rate

Radial darcian velocity of vapor

= Viscosity of soil vapor (0.018 cp)

= Air permeability of soil

T QO m
It

A simplified model of extraction well flow rates and applied wellhead vacuums has been developed
from the Polygon 79 pilot test data. A plot of the pilot test data reveals that the relationship between
the two parameters is linear to log normal over the test range (see Figure 6-4). Since the best fit

curve to the data was linear, the equation of the line is:

P, = 037187Q + -14.88116

Equation 6-3

P.. = Vacuum (in H,0)
Flow (SCFM)

o
i

These equations will be used to numerically evaluate data collected from the extraction and

monitoring wells and optimize system performance.

A second analytical method that may be used to evaluate spatiél variations in vapor flow as a result
of the layefed vadose zone will be a multi-dimensional computer flow model (Struttmann and
Zachary, 1993). This computer model may be used to evaluate well optimization flow rates based
on vadose zone boundary conditions such as the capillary fringe, upper-fme' vadose zone, or paved
surfaces. If used, the model will be calibrated using the vacuum versus distance values collected

from the sub-area monitoring wells. Model documentation is provided in Appendix E.
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PGA—-SVE Performance Analysis

Pressure/Flow Model (Linear—Polygon 79)(SVE—-A)
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The procedure to calculate the radius of influence is described below. The first step is to collect the
‘ pressure and flow data from the extraction well and the nearby observation well. The steady-state

radial gas flow equation is as follows:

_ - OQmpRT , (T2
(P2)2 (Pl)z nwKH In (’1)

Equation 64
Where:
= Pressure measured at a well
= Distance from extraction well center
Mass flow rate of the extraction well
= Universal gas constant
= Air temperature in Kelvin

= Molecular weight of air

::i-—lwg'*'u
i

= “ Formation thickness

' The equation can be resolved in terms of pressures and distances with a constant that is a function
of air flow rate, air viscosity, temperature, molecular weight of the gas, permeability of the soil and
formation thickness. These parameters are difficult to determine individually without a constant rate
pilot test. However, recognizing that for a given flow rate this term can be resolved into a constant,

the gas flow equation is simplified to:

(P - (P)=QmBIn (2)

ry
Equation 6-5
Where:

BRT
nwKH
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Given the data collected at a known flow rate, the constant can be calculated. The next step is to
use the pressure (P,) at a distance (R,) and the mass flow rate (Qm); input (P,) as aunbspheric .

pressure less a drawdown of 0.1 inches water vacuum; and solve for the radius of influence (R)).

After calculating the inﬂuetice of wells operated individually, the next step in the evaluation is to
account for the interaction of multiple operating wells that have overlapping radii of influence. The
second level of determining radius of influence and interaction between wells is to use a finite
difference ground water flow model adapted for soil vapor flow (Struttmann and Zachary, 1993, see
Appendix E) to determine the resulting pressure surfaces in three dimensions. The model will be
calibrated with the data collected from the extraction wells and the nearby piezometers. The
objective of the modeling will be to predict the influence of the different extraction rates and
resulting "stagnation” areas between two extraction wells. Additionally, the model may be used to

aid in determining the radial soil vapor velocities (see Section 6.4).

Following operation of the system, after the first extraction well is below the site remediation level,

computer flow modeling may be conducted to evaluate the desired adjustments of the remaining

extraction wells. The objective is to accelerate the cleanup of a givén polygon and to not leave

"pockets” of contamination behind.

EResults of the numerical and analytical evaluation will provide data for system operation
optimization.j Flow rates and extraction well vacuums will be adjusted to achieve the desired area
of well influence and associated sweeping zones. The analysis will be performed on each sub-area
as needed once it has been placed in service. Adjustments will be made to the sub-area operational
conditions based on the results of the analysié. Field data, computer simulations and calculation
results will be provided to the U.S. EPA in Goodyear’s monthly report.

6.3 Air Permeability Calculations for Soils Occurring within the R; of Extraction Well
The air permeability parameter (k,) will be calculated from measured field parameters collected:
during start-up testing. The measured parameters will be input into a darcian analog equation

relating the air permeability parameter to the pressure differential(s), measured gas flow rate(s),
geometry of the extraction well, and physical properties of the extracted gas (density, viscosity, etc.). ’
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The magnitude of the air permeability ‘will reflect native soil pore water conditions as well as soil
texture. As SVE operation continues, it is anticipated that a decrease in the water content will give
rise to increasing k, values. -As such, air permeability calculations will be completed following start-
up testing and at the initiation of the rebound period. ﬁ'hese values will assist in optimizing system
operation] Results of the air permeability calculations will be included in Goodyear’s monthly report
to U.S. EPA.

6.4 Radial Soil Vapor Velocity

Based on the calculated air permeability parameter froin the pilot test or operating sub-area, the
radial soil vapor velocity may be calculated having knowledge of differential pressures using a
modified darcian equation (see Equation 6-2). Radial soil vapor velocity determination will allow
M&E to evaluate radial sweeping efficiencies of the SVE system as a function of both soil type and
applied differential pressure. The radial soil vapor velocity, being largely controlled by the applied
vacuum across a well of given diameter, will be optiinized through manipulation of the applied

vacuum across SVE extraction wells during SVE operation.

The soil vapor velocity varies inverse exponentially with the distance from the extraction well.
Using this radial flow relationship, soil vapor travel times can be calculated to determine the length
of time to flush a vapor pore volume from the area being remediated.EThe radial vapor velocity and
corresponding travel times, once evaluated; will be used to calculate the number of pore volumes of
vadose zone vapor that will be required to achieve a desired remediation level that satisfies the
conditions of Appendix B of the 1990 Consent Decree:) Section 6.10 describes the sub-area
remediation time in greater detail. Results of the radial soil vapor velocity' calculation, if performed,
will be included in Goodyear’s monthly report to U.S. EPA.

6.5 Soil Vapor Flow Field Determination
Based on the vacuum drawdown records established during start-up operations, soil vapor flow fields
will be constructed to evaluate the nature of subsurface advective soil vapor flow. E‘his will prove

effective when evaluating whether vapor stagnation points may exist in the subsurface during

operation and for optimization of subsurface flow conditionsJ Construction of flow fields may also
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prove valuable when evaluating the conductivity of different soil types in the vadose zone to soil
vapor flow.

The flow fields resulting in one or more sub-areas operating will be developed based on vacuum data
collected from the sub-area monitoring wells. The vacuum data will be plo_tted in four layers
representing the various vertical depths the individual monitoring wells are completed within. The
number of plots produced will be adjusted as necessary after start-up to reflect the level of detail
required for System analysis. In addition to single well influence, contoured plots will be prepared
for all simultaneously operating wells to evaluate multiple well influences on the vadose zone. The
vacuum data from each of the sub-areas will be contoured using the statistical software package
SURFER using the kriging method. “The meaSured flow fields will be compared to the muiti-
dimensional computer model results to evaluate system performance and the sub-area extraction well
flow and vacuums will be adjusted to optimize the treatment zone, minimize stagnation zones, and
minimize the polygon remediation time framg Results of thg sub-area and polygon vacuum plots
will be included in Goodyear’s monthly report to U.S. EPA, if performed. See Figure 6-5 for a

conceptual representation of a soil vapor flow field diagram.

6.6 SVE Monitoring and Extraction Well Soil Vapor Sampling/Analysis

—

During and following start-up operations, soil vapor samples will be collected from the SVE
extraction and monitoring wells for analysis in the field. Field analytical samples will be collected
from SVE monitoring and extraction well headers during SVE operation in 3-liter capacity Tedlar
bags using a vacuum pump connected to a vacuum sampling box and will be analyzed in the field
with a GC or portable photoionization detector (PID). Because negative pressures will be present
in operating SVE well headers and monitoring wells, effective soil vapor sample collection will
require initially setting the vacuum sampling pump at a negative pressure greater than that measured
in the well or well header. Wellhead vacuums and vacuum sampling pump settings will be recorded
during each sampling event. The sampling procedures established in the May 1992 SVE Design
Memorandum and associated Quality Assurance Project Plan (QAPP), Appendix D will be adhered
to for all sub-area well monitoring. Sampling will commence after steady-state conditions are
achieved at a given flow rate at the sampling pump. Steady-state conditions are defined as less than
10% fluctuation in the induced vacuum at the sampling flow rate of 200 ml/minute.
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Following an initial baseline sample analytical event using a GC, subsequent analysis of collected

soil vapor samples will be performed in the field using a portable PID instrument calibrated to a
gaseous TCE standard. During rebound monitoring (Section 7.0), soil vapor samples will be
analyzed in the field using the portable PID instrument. All PID field analysis will be performed

using Tedlar bags to avoid erroneous PID readings as a result of instrument and sample pressure

differentials. ~Based on the results of the field PID analysis during rebound monitoring, e.g. if the
Allowable Residual Mass (ARM) (1990 Consent Decree, Appendix B) levels have been met (Section
7.0), laboratory sampling will be initiated.

Laboratory samples will be collected in pre-cleaned, passivated SUMMA canisters and forwarded
to a certified laboratory for chemical analysis. The monitoring well sampling procedures detailed
in the 1992 SVE Design Memorandum and associated QAPP, and Appendix D of this report will
be adhered to. Each well, prior to sampling, will be purged of ambient vapor at a rate of 200
ml/minute with a mass flow controller and pump. The discharge of the pump will be monitored with
a calibrated PID to monitor the concentrations of the extracted vapors. A totall of two well volumes
or a peak in the extracted vapor concentration during purging will dictate the total purge time.

Immediately upon completion of the well purging, a laboratory cleaned SUMMA canister will be
connected to the wellhead using teflon tubing and a sample will be collected. A pre-cleaned mass
flow controller calibrated-to 200 mil/minute will be used for sample collection to minimize

equilibrium disruption.

—5 Based on the results of VLEACH and Mixing Cell modeling of Phase II investigation vertical soil
‘ vapor distributions, a lower-threshold operational ARM concentration has been determined for each
polygon to undergo SVE remedy (see Section 7.0). The on-going SVE field operations will utilize

the estimated lower-threshold ARM concentration as a decision crltena of whether or not to shut off

a sub- area ‘extraction well and initiate rebound momtormg (Sectnon 1.1). If the threshold

concentration is less than 1 ppmV, a field gas chromatograph will be used for routine and field

rebound well vapor monitoring (see June 1, 1995 SVE Final Design, Appendix H).

The yertical contamination distribution in Polygons 96/92/27A is "middle to bottom loaded", or

gf concentrated in the middle to lower-coarse vadose zone. The lower-coarse vadose zone variably

extends from approximately 30 to 60 feet below grade. Rising Subunit A groundwater levels have
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reduced the thickness of the lower-coarse vadose zone from 30 feet in 1989 to a current thickness
of approximately 20 feet. The lower-coarse vadose zone matrix consists of a coarse sand to a sandy

- gravel with an associated air permeability of approximately 100 darcies.

Above the lower-coarse vadose zone lies the upper-fine vadose zone. This zone is characterized by
sandy silts and clays with some poorly to well developed caliche layers. The permeability of the
upper-fine vadose zone is. approximately two orders of magnitude less than the lower-coarse, or
approximately 1 to 3 darcies. The texture, moisture content, and resultant air permeability of these
two zones, however, do not have a large impact on thé effectiveness of SVE in removing the
chlorinated solvents from the vadose zone due to soil macro-fractures that permit gas transmission
between the upper-fine and lower-coarse units. The lower-coarse vadose zone, which contains the
bulk of the delineated cdntaminants, will efficiently permit their removal due to the high air
permeability of the soil inatrix. Also aiding in this removal is the low permeability upper-fine
v.adose zone providing air impermeable boundary to air "short-circuiting” from the atmosphere.
These results were confirmed by the 1988 pilot test and Polygon 84 data and verified through model

simulations.

Sub-area treatment monitoring will consist of monitoring extraction and monitoring wellhead
concentrations to evaluate well extraction, performance, and to evaluate sub-area operation, rebound,

laboratory sampling, and confirmatory closure sampling.

All field monitoring samples will be collected using 3-liter capacity Tedlar bags within withdrawn
in a negative pressure box and analyzed with a PID instrument in the field. All laboratory samples
will be collected using 3 or 6-liter capacity SUMMA canisters. All sampling procedures established
in the 1992 Design Memorandum and this O&M Manual QAPP (Appendix D) will be adhered to.
The instrumentation specified in the QAPP (Appendix D) has been selected based on the anticipated
concentrations that will be observed in the field during operation and rebound periods.

The concentrations to suspend sub-area treatment and commence rebound monitoring have been
roughly established for Polygons 96/92/27A based on 1993 Phase II investigation data and are
described in détail in Section 7.0, >

Ji
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Vapor extraction wells will be brought on line one at a time to allow for vacuum propagation
throughout the sub-area and allow sufficient time for pressure and flow monitoring. Prior to
bringing the extraction wells on line, the wells will be screened in the field using a GC and a

portable PID to prioritize the wells for operation. The extraction well demonstrating the highest

concentration will be operated first to establish the capture zone (R,) and minimize the risks of plume

migration by influence from other extraction wells.

Each extraction well will initially be operated at a flow rate of 50 SCFM. The flow rate and
associated vacuum will gradually be increased while monitoring the extracted vapor concentrations
and vacuum propagation in the monitoring wells. Once the design radius of influence (150 feet) has
been established as observed in the monitoring wells and through calculation, additional extraction
wells will be brought on line as appropriate in the same manner. Vapor extraction wells will be
brought on-line in the order of decreasing concentrations. This decision will be based on the baseline
vadose zone concentrations present in the sub-area monitoring wells at the time of system start-up.
Additionally, wells that cbntain higher ' concentrations will be operated at higher flow rates and

vacuums to minimize moving high vapor concentrations through lesser contaminated areas.

Once a sub-area is operational, vapor concentration samples will be collected from the extraction and
monitoring wells on a bi-weekly basis and analyzed in the field using a portable PID instrument.
Each extraction well will be operated until the concentrations in the associated sub-area monitoring

well have reached the lower-ARM concentration (see Section 7.0). The lower-ARM concentration

is a sub-area specific ARM concentration that takes into account the effects of VOC concentration

increases during rebound. Lower-ARM concentrations—presented in Section 7.0 have been

established based on a rebounding factor of 4.0 using rebound performance experienced at Polygons
79 and 84. This rebounding factor is thought to be reflective of Polygons 96/92/27A conditions.
However, the lower-ARM concentration and rebounding factor will be modified as appropriate to
meet ARMs established in the ROD.

&@iwer-ARM concentrations have been achieved, the sub-area extraction well will be shut off

and the sub—aféa will be allowed to rebound for 14 days (see Figure 6-6). If the soil vapor

concentrations rgbgqpl in the monitoring wells at the end of the 14-day period less than 20% of the

initial previous start-up concentration, laboratory samples will be collected in SUMMA canisters for
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analysis. If the concentrations rebound greater than 20% of the initial or restart concentration,
»—-——-——"\ - - - - — m——— = e = - - - . e e e e e e e —————
‘whichever is most recent, the sub-area extraction well will be restarted and monitoring will continue.

This process will continue until the soil vapor concentrations in all the sub-area monitoring wells

|__result in VLEACH groundwater impact results less than 5 ug/l as réquired by the 1990 Consent
Decreeilf |

Once ‘a sub-area has passed the VLEACH_screening with the post 14-day laboratory rebound

)
{ samples, the sub-area will be scheduled for confirmatory closure sampling 90 days after the 14-day
e

VLEACH results are complete and reported to U.S. EPA. A sub-area passing the post 14-day |

VLEACH screening formally places the sub-area into rebound for closure. A total of 35 days is

included' in the schedule for reporting results to U.S. EPA and to allow for laboratory sample

| analysis and VLEACH screening. Figure 6-6 illustrates the chronological flow for sub-area

operation, monitoring, rebound and closure. The second closure vapor sampling will occur
approximately 139 days following sub-area shut down. This sampling schedule is based on the vapor
rebound results of the 1988 SVE pilot test. Since soil vapor re-equilibration is a log-normal

function, the highest amount of recovery will occur in the first log cycle (or first 10 days) with

.declining recovery following. The confirmatory sample, collected approximately 139 days following
sub-area shut down should encompass over 90% of the total vapor recovery or rebound. This
assumption is also valid since the criterion for the initial laboratory sampling is the lower-ARM
concentration which has a safety factor of 4 built-in for vapor rebound (e.g. 1.25 ug/L is the lower-
ARM value as opposed to the threshold ARM of 5.0 ug/L. See Section 7.0.). A total of 35 days
is included in the schedule for the post 14-day sample VLEACH screening and the closure VLEACH
screening. See Figure 6-6.

Once sub-area Qells have. been conﬁrme‘d for closure, Goodyear will schedule them for

'decommissioning. However, Goodyear will reserve the option of operating a closed sub-area

extraction well for the purpose of system air blending balance, stagnation zone adjustment, or other |

purposes until all the polygon sub-areas have been confirmed by U.S. EPA for closure.
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6.7 Soil Vapor Contaminant Composition and Maximum Concentration

Collected SVE extraction and monitoring well soil vapor samples will be analyzed for maximum
solvent concentration to determine the type and concentration of contaminant(s) present in the vapor.
For maximum concentration field analyses, total ionizable volatile compounds will be measured using
a portable PID instrument, and/or the field GC. The field GC will be used for speciation of the four
targeted compounds TCE, PCE, 1,1-DCE, and 1,1,1-TCA. For baseline analysis, the analyst will
quantify and sum the ind'ividual concentrations of the four VOC target compounds which include
TCE, PCE, 1,1-DCE, and 1,1,1-TCA, using the GC. The portable PID instrument, when used, will
report the concentrations as parts per millon vapor (ppmV) as TCE. The instrument will be
calibrated as indicated in the O&M QAPP, Appendix D. Fixed gas analyses (CO,, O,, CH,) will
be screened in the field using a portable infra-red gas analyzer and used to evaluate well sealing
efficiencies (Section 6.9) and to evaluate SVE influence within the "upper-fine" and "lower-coarse”

vadose zone.
6.8 Critical Soil Vapor Flow/Vacuum Rate Determination

The goal of operating the SVE extraction well(s) is to maximize VOC extraction through controlling
the parameters, where possible, that affect VOC transport and removal. During start-up operations,
the SVE system will be operated at a range of system flow and differential vacuum conditions.
Following field analysis of soil vapor samples, and completion of air permeability, radial velocity,
and flow field analyses, Goodyear will evaluate and calculate the optimal system parameter values
that yield the maximum contaminant concentrations from the vadose zone soils existing in the sub-
areas of the treatment polygon. @t is expected that subsurface conditions may change over time,
 therefore, Goodyear will collect ;/)ertinent data to determine the most efficient on-going remedial
operating parameters. For example, various flow rates will be tested during start-up along with their
corresponding concentrations. Once the parameters have been developed, the polygon wells will be

operated to maximize operational efficiency. |

]
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6.9 Extraction Well Efficiency

Determination of the efficiency of the individual wells may be evaluated through the collection and
evaluation of field vadose zone fixed gas concentrations. The fixed gas concentrations in the PGA
vadose zone, particularly oxygen, are generally less than 17% by volume. If the oxygen
concentrations in the SVE extracted vapor or the nearest soil vapor monitoring well are significantly
higher than 17 %, vapor short circuiting is likely occurring from the ground surface. Carbon dioxide
is also present in small amounts (1 to 5%) likely as a result of aerobic respiration in the degradation
of groundwater and/or vadose zone contaminants. The fixed gas concentrations of the sub-area
extraction and monitoring wells will be analyzed through the use of a portable infrared vapor
analyzer. Samples from the extraction and monitoring wells will be collected using a negative .
pressure box in 3-liter Tedlar bags as outlined earlier and detailed in the 1992 Design Memorandum
and Appendix D. The Tedlar bag samples will be screened first for total VOCs with the portable
PID then analyzed for carbon dioxide and oxygen iising the infrared analyzef. All field sample
collection and screening data will be recorded in the field log and the data will be included in
Goodyear’s monthly report to U.S. EPA.

Qll wells will be operated in a manner to minimize the effects of ambient air short-circuiting and
| maximize well efﬁciencyaExtraction wells exhibiting oxygen concentrations in excess of the sub-
area background oxygen concentrations will be adjusted to minimize extraction well short- circuiting.
The adjustment will involve the reduction of the extraction well flow rate and vacuum to a level that
minimizes the effects of short-circuiting while maintaining the required radius of sub-area treatment
inﬂuenqe. Once the extraction well flow and vacuum has been adjusted, the sub-area monitoring

well will be monitored to confirm a continuous vacuum distribution throughout the sub-area.
6.10 Sub-Area Remediation Duration Modeling

Qn an effort to predict the SVE extraction well start-up and shut-down cycles, M&E will develop
simple sub-area-specific predictive models for VOC concentration decay. ‘

Field and laboratory VOC data collected during both operation and shut-down will be plotted to

evaluate any trend in the data. Based on the data trend, a regression equation will be fitted to the
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data for production purposes. Once the regression model has been determined for each sub-area,
the lower-ARM concentration (Section 7) foi' the sub-area will be input and the total operational
duration to achieve this concentration will be predicted. Figure 6-7 illustrates a typical sub-area
- predictive model utilizing an exponential regression equation. Since the vapor decay and rebound
concentrations during the pilot test displayed a log-normal behavior, it is anticipated that the sub-area
predictive models will also follow a log-normal pattern.

As additional data become available, they will be added to the model and the predictive model
equation will be updated to reflect the real-time data. Once the model has been updated, a new
predicted remediation time to achieve the lower-ARM concentration will be generated.L 'i‘hese simple
predictive models will only be used in evaluating sub-area treatment durations and estimating the
initiation times of rebound periods. Use of the modeis will assist in highlighting sub-areas that
require longer SVE treatment so that they can be prioritized during all phases of operation.| The
models can also be used to balance the overall polygon treatment flow based on the sﬁi)-area
prioritization. Eub‘-area prioritization and flow balancing, through the use of the models, will
ultimately result in shorter overall polygon remediation time frames by focusing treatment on those
sub-areas requiring it most, which will result in the sub-areas being completed at approximately the

same time;—]
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7.0 SVE EXTRACTION WELL REBOUND MONITORING

During on-going SVE extraction well operation, subsurface soil vapor concentrations will decrease
as remediation progresses. At these instances when the vapor concentrations reach the lower-ARM
level, it is scientifically and economically prudent to temporarily discontinue SVE operation and
permit SVE operational subsurface conditions to re-equilibrate to ambient vadose zone conditions.
Intermittent SVE operation is herein termed "pulsing” and is in accordance with the conditions of
Appendix B of the 1990 Consent Decree. During the periods when a sub-area is shut down,
| monitoring is essential to assess the potential of VOC soil vapors to recollect and "rebound.” As
SVE remediation progresses within the sub-area extraction wells, the targeted SVE soils may reach
a situation where further removal of volatile vapors becomes a "diffusion-limited" process (i.e.,
regardless of the vacuum applied to an extraction well, in the short term, the net removal of volatile
vapors remains essentially the same). This diffusion limited condition has a potential to exist within
the upper-fine vadose zone to a greater extent than in the lower-coarse vadose zone, given the
diminished ability of the fine soils to readily transmit advectively driven vapor flow. Since the bulk
of the polygon VOC mass is in the lower-coarse vadose zone, the productive SVE extraction well

will remain on line until the lower-ARM levels are obtained.

Routine monitoring of SVE monitoring wells will continue as long as VOC concentrations measured
from the operating SVE extraction well remain above the soil vapor concentration determined by
VLEACH to exceed the sub-area specific lower-ARM concentration. In the event where the SVE
extraction wells screened across both the upper-fine and lower-coarse soils fail to yield VOC
concentrations of at least the lower-ARM concentration as measured by the field instrumentation
(PID), the SVE system and extraction well valves will be shBt g_f_f. The incidence of subsequent

rebound monitoring will be initiated after it is determined through field monitoring that the first sub-

area SVE extraction well vapors meet or fall below the lower-ARM concentration. _Figure 6-6

:5 graphically presents the decisional flow chart for SVE monitoring, rebound and closure.
l .

ﬁ)lring the period that the SVE system is off, the dynamic relationship between the sorbed,

dissolved, and gaseous phases are permitted to re-equilibrate, and volatile gases are permitted to
naturally diffuse into and fill previously evacuated pores within the soil matrix. Subsequent SVE
operation, if required, will readily remove the collected vapors and the process is repeated until the
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targeted cleanup level is achieved and sustained as determined by VLEACH and MixCell in

accordance with Appendix B of the 1990 Consent Decree. Should rebound exceed the ARM after

two laboratory sampling events as a result of volatilizing groundwater, SVE system operations will
\_bi suspended for U.S. EPA negotiations.

The proposed O&M schedule, Figure 6-6, provides for a universal, generic schedule once the sub-
area lower-ARM concentrations have been met. The schedule flow chart (Figure 6-6) provides the
time line for critical operational events. As SVE operations proceed, system performance
pafameters, as they become available, will provide Goodyear with the necessary data to identify and
confirm actual rebound and related monitoring events. Prior to discontinuing SVE operations for
rebound assessment, a comprehensive SVE operations monitoring event will be scheduled. Goodyear
proposes. to allow a time period of 14 days to elapse following SVE shut-down to allow sufficient
time for subsurface conditions to equilibrate (see Section 6.6). Immediately following this period,
Goodyear will verify that the lower-ARM concentrations are not exceeded using field
instrumentation. If these conditions exist, Goodyear will collect laboratory soil vapor samples from
the SVE monitoring wells located within the capture area of the associated sub-area SVE extraction

well for analysis.

/ The analytical soil vapor data collected from the SVE monitoring wells will be treated in a fashion
similar to that discussed in Section 2.1 of the November 25, 1992 SVE Final Design. Following
input into the VLEACH and MixCell models, a determination will be made as to whether ARM

—. _— i e T

concentration levels have been met within the sub-area (Figure 7-1) and what the concentrations are.
This determination will hinge upon the potential of the existing soil vapor concentrations within the
sub-area to result in Subunit A groundwater concentrations above 5.0 ug/L as determined by
VLEACH and MixCell screehing. A total of 35 days is included in the schedule for receipt of the
laboratory analysis and screening the sub-area using VLEACH and MixCell. See Figure 6-6.

* As shown in Figure 7-2, from Appendix B of the 1990 Consent Decree, an individual SVE sub-area
extraction well will continue to operate as long as VLEACH and MixCell modeled groundwater VOC
concentrations (as TCE) are greater than ARARs and/or SVE monitoring well soil vapor samples
collected during rebound monitoring result in modelled VOC | levels that exceed ARM criteria. ﬁf

either the groundwater VOC ARARs or soil vapor ARM levels fall below acceptance criteria, the \
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SVE system will be shut down and be monitored for rebound. If, following rebound monitoring,
soil vapor cbncentrations are greater than ARM levels, SVE operation will be re-initiated or
continue. Alternately, in the event that rebound monitoring groundwater VOC concentrations are
less than ARARs and soil vapor samples result in modelled VOC concentrations belbw ARM levels,
the operating SVE extraction well will be shut of\fé{/ This process will continue until all of the sub-
areas within the polygon comply with Appendix B of the Consent Decree (see Figure 7-2).! In order
for a sub-area to be permanently discontinued from further SVE reinedy, soil vapor concentrations
must remain below the ARM (< § ug/L in groundwater by VLEACH) for a period of 90
consecutive days following the initial post 14-day rebound monitoring and VLEACH screening. See
Figure 6-6. If this condition is upheld for any particular sub-area(s), SVE remediation will be

permanently discontinued for that sub-areas).

e

7.1 ARM Estimation Criteria for Rebound Monitoring

The _sgb—area specific ARM concentration threshold(s) with which to base a decision as to whether
or not to shut off an extraction well and initiate rebound monitoring within a sub-area are ultimately
based on VLEACH and MixCell model results. These models are based on the assumption that
vadose zone contamination is the source of Subunit A groundwater contamination. Integration of
field derived SVE monitoring data into a decision matrix that will lead to laboratory analyses and
computer modeling requires a useful and flexible protocol. Additionally, because there exists a large
number of vertical distribution(s) and soil vapor coricentration(s) combinations that may result in a
sub-area passing VLEACH and MixCell screening (Subunit A groundwater TCE concentrations less
than 5 pug/L), the protocol must be able to reduce the concentraﬁon/distribution matrix to a
manageable size. In order to address these manifold requirements, an approach has been developed
which is based on estimating projected likely soil vapor monitoring well concentration and vertical
distribution scenarios following SVE operation at individual sub-areas within the polygon undergoing
treatment. The rationale used to estimate projected soil vapor concentrations and resultant vertical
distributions of VOCs in the vadose zone following SVE remedy incorporates existing soil vapor data
collected from Phase II vapor monitoring wells, known physical soil parameters, soil vapor
concentrations, VOC vertical distributions, and experience at operating the SVE system at Polygons
79 and 84. The approach includes flexibility to take into account current vadose zone conditions to

adjust the modeling and monitoring program. A description of this approach as it pertains to the
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polygon being treated and how Goodyear proposes to utilize this approach for closure of each sub-

area is described below in a step-wise manner. .

Initially, the existing total soil vapor concentrations and resultant vertical distribution of VOCs in the
vadose zone were utilized from results of the June, 1993 Phase I/II investigation at Polygons 96/92
and 27A. Evaluation of these investigative results are summarized in Table 7-1.

Table 7-1
Phase II Vadose Zone Well Contaminant Distribution
Polygon Wells Total YVOC Vapor Total Soil Concentration VYOC Location /

' Concentrations as TCE (ppmV) (ug/kg) * Loading
VP-96-13 31 ' 96 middle upper-fine /
VP-96-26.5 210 659 "~ | lower coarse
VP-96-37.5. 220 719
VP-96-50 150 473
VP-92-17 35 85 bottom / lower coarse
VP-92-28 167 415
VP-92-40 211 531
VP-92-52 ' 440 1201 .
VP-27A-12 170 533 bottom / lower coarse
VP-27A-21 290 898
VP-27A-36 420 1318
VP-27A-45 : 440 1378
NOTES: '

* Total soil concentrations generated by converting vapor concentrations from ppmV to ug/L, then
* multiplying by site K, + value of 0.599 L/Kg.
b Upper-fine vadose zone = 0 to 30 feet below grade.
Lower coarse vadose zone = 30 to 60 feet below grade.

/Eilty and clayey materials have been .noted to occur from ground surface to approximately 30-feet
below grade defining an "upper fine” vadose zone. The "upper fine" zone sharply grades into
coarser sandy and gravelly materials from 30 to 60 feet below grade which has been termed the
"lower coarse" zone. Based on these conditions, the vadose zone above the Subunit A aquifer can
be separated into two general units about the site. Based on this local geologic condition, SVE
remedy within the Subunit A vadose zone is anticipated to strongly favor VOC removal within the

lower coarse materials due to both higher permeabilities characterizing the "_lower coarse" materials,

‘as well as overall greater VOC concentrations. These conditions were observed to be the case in

p:\e\pga\poly2T\o&m\odm. 002 7-6




both the 1988 SVE pilot test and during the SVE remedy at Polygons 79 and 84. These conditions
form the basis for simulating various vadose zone remediation levels to achieve sub-area closure.
In order to evaluate the necessary sub-area vadose zone remediation level as determined by §oil
vapor, the VLEACH and mixing cell model was utilized incorporating the 1993 Polygon-specific
VOC concentrations and vertical distributions illustrated in Table 7-1 with the data trends observed
during SVE remedy at Polygons 79 and 84. ' |

Analysis of the 1988 SVE pilot test recovery data in Polygon 79 revealed that after only ten days of
treatment, the vadose zone concentrations were reduced by 73% (3,700 ug/L to 1,004 ug/L). After
twelve days of rebound, approximately 15% of the initial concentration rebounded (436 ug/L) with
a total rebound of 21% (794 ug/L) of the pre-test concentrations. Based on this ;malysis, a total
rebound factor of 1.79 (1,798 ug/L <+ 1,004 ug/L) was established for Polygon 79. Similar results
were observed at Polygon 84. Incorporating unknown variables such as dynamic soil moisture
content, VOC diffusion from adjacent polygons, and VOC volatization from the water table, a
conservative rebound factor of 4.0 is used as the target to initiate rebound monitoring for sub-area
closure. This rebound factor was found to accurately represent the dynamic vapor-phase equilibrium
in the vadose zone during remedy operations in both Polygons 79 and 84. Based on these data, the
same rebound factor will be used for Polygons 96, 92 and 27A.

In order to establish sub-area operation/shut down initiation milestones, the VLEACH and MixCell
model was utilized. The June 1993 soil vapor concentrations and their vertical distributions
illustrated in Table 7-1 were input into the models. Model simulations are performed which
systematically reduced the YOC concentrations in the vadose zone to achieve the EPA defined
polygon-specific ARM. In addition to evaluating the ARM concentrations (soil vapor concentrations
resulting in groundwater TCE concentrations of 5 pg/L using the VLEACH and MixCell models),
a lower-ARM concentration was evaluated. The lower-ARM concentration is determined by using
the rebound safety factor of 4.0 applied to the threshold ARM. Based on the site-specific
remediation level of 5 pg/L as TCE in Subunit A_groundwater, the lower-ARM VLEACH and
MixCell concentration is set at approximately 1.25 pg/L (5.0 pg/L + 4) as TCE in Subunit A
groundwater. As sub-area operational data becomes available, the lower-ARM factor will be

modified accordingly to minimize the number of rebound periods necessary for sub-area closure.
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To evaluate the threshold ARM and lower-ARM reduction concentrations necessary for sub-area

closure, the VLEACH model was used for simulations in the following manner:

. Input the converted total soil concentration distribution values (ug/Kg) in Table 7-1
using parameters in Table 7-2 with the appropriate sub-area specific values into the
VLEACH model. The total soil concentration value will be entered adjacent to the

ten 6-foot thick cells comprising the vadose zone.

° Run the VLEACH model at 1-year mass flux output statements, 10-year printout

summaries, over a 30-year duration (or until a peak mass flux is demonstrated).

. Run the mixing cell model using the VLEACH output with groundwater impact
printouts on a 1-year basis over the duration that the VLEACH model was run (e.g.,
typically a 30-year duration).

o Reiterate this process using a range of converted total soil vapor concentration values.
Repeat this process until an approximate threshold total soil vapor concentration and
associated threshold ARM value is established that, when exceeded, gives rise to
contributing to Subunit A groundwater TCE concentrations in excess of 5 ug/L.

o Convert this threshold total soil vapor concentration (ug/L) into units of parts per
million by volume (ppmV) as TCE.

. Use this adjusted sub-area specific total soil vapor concentration in ppmV as TCE as
the field monitoring criteria for ARM estimation.

\Using_this approach allows for a technical basis for sub-area operation and shut-down that is tied to
~ the VLEACH model and the 1992 Consent Decree (APPCIM). Since each sub-area may contain

vadose zone-specific parameters that effect contaminant transport and removal, each sub-area may
have an ARM threshold concentration developed from sub-area specific soil vapor data.
Development of these parameters for each sub-area will allow for SVE operation to be suspended

in one or more areas during polygon remediation.
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: . Table 7-2
SUMMARY OF SOIL PHYSICAL AND CHEMICAL PARAMETERS USED
IN DETERMINING TOTAL SOIL TCE CONCENTRATIONS (ug/Kg)

Parameter Value Units
Kp 0.0915 L/Kg n
f, 0.074% Dimensionless
0.473 Dimensionless
C, Varies ug/L
Cr Varies ng/Kg
Py 1.64 g/em’
er 38.1% Dimensionless
e, 25.5% Dimensionless
K. 123.6% L/Kg
KgT : 0.599 L/Kg
Depth to Ground Water 60 ft
Note:
* From Lyman (1982)

_ Three model scenarios were executed for each of the three polygons. These runs include the current
polygon status, and two additional runs with reductions in the VOC concentrations. Modeling run
numbers 1, 2, and 3 presented in Table 7-3 each focus on realistic scenarios where reduced vapor

concentrations have been calculated using synthetic data within the lower coarse zone.

Model 1 demonstrates the current polygon modeling conditions with a resultant Subunit A
groundwater concentration of 5.685 ug/L. Referring to Table 7-2, Model Run 2 estimates resultant
Subunit A groundwater impact based on reducing the existing total soil concentration at thé two deep
piezometers at Polygon 84 by 15%. Specifically, this constitutes a reduction in piezometer VS-
VP84-36 from a concentration of 380.37 ug/Kg to 323.31 pg/Kg, and in piezometer VS-VP84-45
from 748.15 ug/Kg to 635.93 ug/Kg. Loading these synthetic data-reduced concentrations into the
VLEACH and MixCell screening models yields an estimated Subunit A groundwater impact of 4.833
ug/L. The results of Model Run 2 pass the VLEACH and MixCell screening by reducing Subunit
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Table 7-3
ARM ESTIMATION CALCULATIONS FOR POLYGON 96 SUB-AREAS MONITORING

ARM Modeling Soil Vapor Modelled Total Percentage Approximate Modelled
Run Number Monitoring Soil Reduction from Corresponding Maximum
Piczometer Concentration Actual Soil Vapor Subunit A
Designation* ug/Kg) Concentration Concentration Impact to
Reduction in (Converted from Groundwater
each pg/L to ppmV (ug/L)
Piezometer** as TCE)
1 VP-96-13 - 96 0 29 -26.992
VP-96-26.5 659 0 201
VP-96-37.5 719 0 219
VP-96-50 473 0 144
2 VP-96-13 96 . 0 29 4.846
VP-96-26.5 198 70 60
VP-96-37.5 72 90 22
VP-96-50 47 90 . 15
3 - VP-96-13 48 50 15 1.239
VP-96-26.5 33 : 95 10
VP-96-37.5 22, 97 7
VP-96-50 14 97 4
NOTES:
* See Appendix C for the well construction logs. VP-96 installed during 1993 Phase II
Investigation. '
= Based on Projecting Residual VOCs assuming On-going SVE Remedy.
BOLD print indicates that the Modelled Concentrations and Distributions passed the VLEACH and
MixCell testing.

A groundwater TCE concentrations below the MCL of 5 ug/L. In order to remain conservative, to
anticipate soil vapor rebound conditions, and to minimize rebound cycles following SVE sub-area
well shutdown, the targeted MixCell Subunit A groundwater result was set at one quarter of the
MCL, or at approximately 1.25 ug/L.

In order to evaluate what initial soil vapor concentrations would give rise to a MixCell determined
Subunit A groundwater concentration of approximately 1.25 pg/L, additional model runs were
completed in an iterative fashion. Model Run 3 simulates reduced soil vapor concentrations within
the vadose zone to yield a maximum Subunit A groundwater concentration of approximately 1.25
peg/L, as determined by the VLEACH and MixCell screening models. Tables 7-3, 7-4 and 7-5
present the various present state (Run 1), ARM (Run 2), and lower-ARM (Run 3) model simulations
for Polygons 96, 92 and 27A, respectively. See Appendix H for the modeling support data.
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Table 74

@  ARM ESTIMATION CALCULATIONS FOR POLYGON 92 SUB-AREAS MONITORING

ARM Modeling Soil Vapor Modelled Total Percentage Approximate Modelled
Run Number Monitoring Soil Reduction from Corresponding Maximum
Piezometer Concentration Actual Soil Vapor Subunit A
Designation* (ug/Kg) Concentration Concentration Impact to
Reduction in (Converted from Groundwater
cach ug/L to ppmV (xg/L)
Piezometer** as TCE)
1 VP-92-17 85 0 26 7.559
VP-92-28 415 0 127
VP-92-40 531 0 162
VP-92-52 1201 0 367
2 VP-92-17 85 0 26 , 4.917
VP-92-28 415 0 127
VP-92-40 345 35 106
VP-92-52 780 35 239
3 VP-92-17 85 0 26 1.219
VP-92-28 415 0 127
VP-92-40 85 84 26
VP-92-52 192 84 59
NOTES:
* See Appendix C for the well construction logs. VP-92 installed during 1993 Phase II
Investigation.
ok Based on Projecting Residual VOCs assuming On-going SVE Remedy. ‘
BOLD print indicates that the Modelled Concentrations and Distributions passed the VLEACH and
MixCell testing.
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ARM ESTIMATION CALCULATIONS FOR POLYGON 27A SUB-AREAS MONITORING

Table 7-§

ARM Modeling Soil Vapor Modelled Total Percentage Approximate Modelled
Run Number Monitoring Soil Reduction from Corresponding Maximum
Piczometer Concentration Actual Soil Vapor Subunit A
Designation* (ug/Kg) Concentration Concentration Impact to
: Reduction in (Converted from Groundwater
cach ng/L to ppmV (#g/L)
Piezometer** as TCE)
1 VP-27A-12 533 0 162 5.943
VP-27A-21 898 0 275
VP-27A-36 1318 0 403
VP-27A-45 1378 0 421
2 VP-27A-12 533 0 162 5.053
VP-27A-21 898 0 275
VP-27A-36 1120 15 342
VP-27A-45 17 15 358
3 VP-27A-12 400 25 122 1.186
VP-27A-21 674 25 206
VP-27A-36 198 85 - 60
VP-27A-45 207 85 63
- NOTES: .
* See Appendix C for the well construction logs. VP-27A installed during 1993 Phase II
Investigation.
b Based on Projecting Residual VOCs assuming On-going SVE Remedy.
BOLD print indicates that the Modelled Concentrations and Distributions passed the VLEACH and
MixCell testing.

Included in Tables 7-3 through 7-5 for each synthetic model condition is the equivalent soil vapor
concentration in units of ppmV as TCE corresponding to the modelled total soil concentration
(ug/Kg) for each soil vapor piezometer. The conversion first utilized Equation 7-1 giving units of

pg/L, which were then converted to units of ppmV according to the following equation:

C, (ug/L) x 24.04/MW = C, (ppmV)
Equatioh 7-1

where:

MW = molecular weight of TCE (131.39 grams)

Tables 7-3, 7-4 and 7-5 contain the converted soil vapor concentration data (ppmYV) for each of the
three polygons for the base concentrations as well as the ARM and lower-ARM concentrations. For
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- Tables 7-3, 7-4 and 7-5 contain the converted soil vapor concentration data (ppmYV) for each of the
three polygons for the base cdncentrations as well as the ARM and lower-ARM concentrations. For
each of the three polygons, the VLEACH and MixCell modeling indicates that the lower-ARM soil
vapor concentrations will result in modeled groundwater concentrations that meet the conditions of

Appendix B of the Consent Decree.

During SVE sub-area operations, the lower-ARM soil vapor concentrations will be used as the basis
for sub-area shut-down initiation. It should be noted that all of the soil vapor concentrations in
Tables 7-3, 7-4 and 7-5 are in the ppm range, and therefore, field instrumentation can be used for

monitoring purposes.
7.2 Field Monitoring for Sub-Area Well Operations

Figure 7-3 provides a flow chart summarizing the proposed field monitofix\lg protocol for SVE sub-
area extraction well operation. Referring to Figure 7-3, during ongoing SVE remedy at a sub-area
well, routine SVE well monitoring will proceed as described in Section 6.0 of this document. Field
soil vapor samples will be collected from monitoring wells using the methods as described in Section
2.1 of the November 25, 1992 SVE Final Design Document and Section 6.0 of this report. Briefly,
this method includes an initial purging of the monitoring well, followed by gas collection directly

into a 3-liter capacity Tedlar bag using a soil vacuum box.

Purge and sample rates will be maintained at 200 ml/min and new segments of tubing will be used
between samples. Upon sample completion, a field photoionization detector (PID) calibrated to the
compound TCE will be inserted into the Tedlar bag and the maximum reading recorded. If soil
vapor concentrations as determined by the field instrumentation are measured above sub-area specific
lower-ARM concentrations at vapor piezometers, remediaﬁon will continue. See Tables 7-3, 7-4 and
7-5 for the lower-ARM soil vapor concentrations. If however, soil vapor monitoring levels at
individual piezometers are determined to be at or below sub-area specific lower-ARM concentrations,
shut-down for that sub-area will be initiated. Initiation of sub-area shut-down monitoring will consist
of three major phases: initial rebound, model sampling, and closure sampling. Each of these phases
are described below.
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Initiation of sub-area shut-down will commence with the initial rebound phase. The initial rebound
phase allows the treated sub-area vadose zone to re-equilibrate with respect to the contaminant liquid,
soluble and vapor phases. Based on the Polygons 79 and 74 operations data, a period of 14 days
has been estimated to be a representative rebound period since greater than 75% of the possible
rebound had occurred during this period in the past (see Section 6.6). As with other sub-area .
treatment parameters, this period will be adjusted as operational data becomes available to minimize
the number of necessary rebound events. If the soil vapor concentrations rebound is greater than
20% of the initial or previous sub-area maximum concentration, whichever is latest, the sub-area
extraction well will be restarted. If the soil vapor concentrations rebound less than 20% of the initial
or previous sub-area maximum concentration, samples will be collected from the sub-area monitoring
well for Contract Laboratory Program (CLP) laboratory analysis. The sub-area monitoring well will
be sampled using the identical protocol specified in Section 2.1.3.6 of the November 25, 1992 SVE
Final Design Document, and in the Phase I/II Quality Assurance Project Plan, and submitted to a
CLP Approved laboratory for certified analysis using the TO-14 analytical methodology.

@nalytical results of laboratory submitted samples will be input into the VLEACH and MixCell
models using the criteria established in Section 2 of the November 25, 1992 SVE Final Design
Document. Speci'ﬁcally, for laboratory results of soil vapor rebound samples, the only change that
will be imposed to the model input process is the analytical data and its resultant verified distribution.
All other process and model input variables will remain unchanged. In this context, SVE

remediation progress will be gauged based on soil vapor concentration data only. )

Individual sub-area extraction wells within a given polygon are numbered sequentially beginning with
the polygon number followed by the number 1 and counting upwards to include all the wells within
the polygon. Since the point of compliance with each sub-area is its associated monitoring well, all

samples for VLEACH screening will be collected from the monitoring wells.

A total of three sub-areas exist in Polygons 96 and 92, and one sub-area in Polygon 27A. Extraction
wells contain a prefix, VEW, in designation while monitdring wells contain a VP prefix. See
Drawing 96-C-1, Appendix A.

)
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VLEACH and MixCell simu.lations and data reports will contain the header which pertains to its sub-
area. For instance, the second sub-area in Polygon 96, named 96-2, will contain extraction well
VEW-96-2 and monitoring well VP-96-2. Vapor samples for compliance will be collected from VP-

96-2 and the laboratory data, once received, will be input into the VLEACH and MixCell models

under the header 96-2. All data reporting will contain the appropriate designation prefixes for
continuity.

If the modelling results demonstrate that the sub-area well fails the VLEACH and MixCell screening,
the sub-area extraction well will be turned on and SVE monitoring will continue. If, however,
modelling results demonstrate that the sub-area well falls below the sub-area ARM threshold levels,
then the sub-area rebound period will officially commence and a final round of sampling and analysis
for closure will follow 90 days later. Reference Sharp letter to U.S. EPA dated October 29, 1993
regarding rebound verification. Following this 90-day rebound period, a second round of analytical
soil vapor samples will be collected from the sub-area SVE monitoring well and submitted to the
CLP approved laboratory for analysis. See Figure 6-6. These data will be input into the VLEACH
and MixCell screening models to evaluate whether the sub-area well continues to pass the screening
test. If the resultant Subunit A groundwater TCE concentrations as determined by the VLEACH and
MixCell models fall above the Consent Decree limit of 5 ug/L, then SVE operations will be re-
initiated at the sub-area extraction well. If, however, Subunit A groundwater concentrations continue
to fall below the Consent Decree limit of 5.0 ug/L, the sub-area well operation will be permanently

discontinued, and SVE operations will proceed in the next prioritized sub-area.

@e of this approach allows for a technical basis for sub-area operation and shut-down that is tied
to the 1990 Consent Decree. Since each sub-area may contain vadose-zone specific parameters that
effect VOC contaminant transport .and removal, each individual sub-area may have a lower-ARM
and threshold ARM concentration developed from sﬁb—area specific soil vapor data. Development
of these parameters for each sub-area will allow for SVE operation to be suspended in one or more
areas during polygon remediation for rebound monitoring, and/or permanentlx suspended, based on
certified laboratory analysis and VLEACH and MixCell modelling results, if needed. Lastly, the
approach for Polygons 96, 92 and 27A have been prepared based on data.from SVE operations at
Polygons 79 and 84 as well as the 1988 RI/FS SVE pilot test. Since the vadose zone conditions are

dynamic with respect to time and location, the decisional criteria presented in this section are

!
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estimations. | These values will be modified if necessary as current sub-area specific data becomes
available. These modifications will be transmitted to U.S. EPA prior to incorporation into the O&M
protocol. The results of ail moﬁitoring events, laboratory analytical results, and VLEACH and
mixing cell modeling will be submitted to U.S. EPA in Goodyear’s monthly report.
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9.0 GLOSSARY OF TERMS

The following terms and definitions listed below are intended to provide the reader with an
understanding of the terminology and technical descriptions presented in the proceeding sections.
The terms, where applicable, are consistent with the 1990 Consent Decree terminology.

Primary ARM: Refers to the 1990 Consent Decree stipulated limit in soil concentrations, when if
exceeded, give rise to Subunit A groundwater TCE concentrations in excess of 5 ug/L, following
VLEACH and MixCell computer model screening.

Lower ARM: Refers to Goodyear’s conservative modification of the Primary ARM, which when
applied to sub-area SVE monitoring wells, results in Subunit A groundwater TCE concentrations of
approximately one-quarter (1/4) of the Primary ARM, or 1.25 pg/L, through VLEACH and MixCell
model screening. The lower ARM value is sub-area specific and is to be used as a criterion with
which to base the field decision of when to initiate SVE rebound monitoring only, no other purpose
is implied.

Lower ARM concentration: The lower ARM concentration is the approximate soil vapor
concentration in units of parts per million by volume (ppmV) that is measured at an SVE monitoring
wellhead using field instrumentation results in the lower ARM groundv?ater concentration of 1.25
pg/L as determined by VLEACH and MixCell. The use of the lower ARM concentration value is
also sub-area specific, and its utility is limited to basing field decisions on when to initiate rebound

monitoring.

SVE: Acronym for Soil Vapor Extraction.

Sub-area: As the term sub-area is used in this document, it represents the total zone of influence
in vadose zone soils that a single SVE extraction well imparts during vadose zone SVE remediation. -

In this context, term is consistent with the 1990 Consent Decree.

Wellhead: The wellhead is the vertical protrusion of well casing above ground surface.
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Well Header: The well header is a lateral pipe segment extending from the wellhead that will

support SVE monitoring instrumentation and convey extracted vapors to the SVE treatment system.
)

Pressure: The term pressure as it is used in this document refers to the force per unit area measured
above ambient atmospheric conditions. Units of expression may include inches of water, inches of

mercury, psi, or bars.

Vacuum: The force per unit area measured below ambient atmospheric conditions. Vacuum uses

similar units as pressure and may be used interchangeably throughout this document.

Radius of Influence: The radius of soil vacuum influence (Ri) is defined as the area or volume of
vadose zone soil surrounding an SVE well that exhibits a measurable vacuum when the extraction
well is exerting a vacuum on the soil. Typically, Ri is expressed as a radial distance away from a

designated SVE extraction well in feet or meters.

Sweeping Radius: The sweeping radius (Rs) is defined as the area or volume of vadose zone soil
~ surrounding a SVE well whose soil vapor will be drawn into the producing well over time. The

Sweeping radius (Rs) extends beyond the radius of influence (Ri).

Rebound: Refers to the temporary discontinuance of SVE operations on one or more SVE
extraction wells for the purpose of permitting ambient subsurface conditions to affect soil vapor
concentrétions and distributions through multi-phase equilibration. SVE rebound will be utilized at
the site to permit SVE monitoring well sampling, assist in tuning SVE system efficiency, advancing

through SVE remedial progress over time, and forms the initial phases of sub-area closure.

Upper-fine vadose zone: Refers to the vertical extent of sandy-silt to clayey soils comprising the
Subunit A vadose zone about the site extending from ground surface to approximately 30 feet below
grade.

Lower-coarse vadose zone: Refers to the vertical extent of coarse sand to gravelly soils éomprising

the Subunit A vadose zone about the site extending from approximately 30 feet below grade and
extending downward to the Subunit A groundwater table.
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AND SAFETY/SECURITY PLACARDS. e | PROPGSED AR/VATER
CONDUT SCHEINRE. SEPARA
6. fFOR TREATMENT AREA GRADING, SEE DETAIL 1A, DRAWING -1 ' - 17 I n LOCATION (8X12°)
2 - 1-1/2%C —l e 1,
7 ADWST TREATMENT 2 — 1°C (FOR TUBING) LF
SYSTEM SKID LOCATIONS AND CONNECTIONS TO FIT 2 - 3/4% ! g
WITHIN TREATMENT AREA 1 - 3/4°C (T0 COMPRESSOR) g |
1 = 3/4° C (TO AREA LIGHT) & =
q . - LMIT OF GRADING
_ PLACE 1/2°~3/4" GRAVEL AND FILL AS REQ'D.
- NEET EXISTNG GRADE OUTSDE. TREATMENT
4 . -] iN.
LEGEND AREA LIMITS (4 SIDES). SLOPE @ &% M
A/M= NR/WATER SEPARATOR
8= BLOWER .
C = CONCRETE PAD TREATMENT AREA GRADING PLAN /A
C-1 =CARBON VESSEL | SCALE: NONE -/
T WATER TANK POWER DISTRIBUTION AND CONTROL —
) PANEL SEE DRAWING E-2
< THROUGH E~7. MN 25 FT. FROM -
§| E = ELECTRICAL PAD TREATMENT AREA-CLASS 1 DV 2. £
(- ) n
2 CHAIN LINK
,,'k SECURMTY FENCE £
s w/LOCKING GATE, ;
] &' HIGH |
& ELECTRICAL SERVICE 480 VOLT AC, _
36 200 AMP. SEE DETAL /% ]
& TREATMENT PLANT DETAIL @
8 SCALE: NONE .
(4]
. SOIL VAPOR EXTRACTION SYSTEM e—rm
0 oo KW laowe S PGA - Gcodye ar FINAL DESIGN-POLYGON 96/92/27A 96-M—1
M‘E METCALF & EDDY cee E e — S TREATMENT SYSTEM LAYOUT, wan 5
", RE No. -
ey Eapumey g p— P g——— cwom SPL ouF. APPROVED DATE PIPING, AND GRADING DETAILS or23 werrs




C:\GOUuEAR\OE\S6_M_2, 9/21/95

ATTACH 6" SCH 80 PVWC TO
STEEL PIPE VIA ADAPTER

ATTACH PVG PIPING 10

BLOWER maosunz\lﬂ

6° SCH 80 PVWC

]

1/4°0 NPT LABOOCK SAMPLE
VALVE — BALL (TVP)

FOR
BLOWER INFLUENT —

6" SCH 80 PVC
BEHIND BLOWER ENCLOSUR

STEEL ANGLES WELDED FOR STACK SUPPORT-——

6" STEEL DISCHARGE

STACK (EXISTING)

6" SCH 80 PVC ADAPTER
(SUP X FPT)
ISTNG CAMLOCK COUPLING

—— 8" FLEXIBLE TUBING
FROM CARBON UNIT

BLOWER ENCLOSURE

ATTACH PIPING TO
BLOWER ENCLOSURE TYP

(EXISTING) 1

L 4

6" SCH 80 PVC BEHIND
BLOWER ENCLOSURE

BLOWER ENCLOSURE INSTALLED
6" BELOW GRADE

PIPE CLAMP BOLTED TO

(l lg fe—————6" STEEL DISCHARGE STACK
I (EXISTING)

ADJUST BLOWER CONNECTION
PIPING BY FIELD WELDING
AS NECESSARY

SUMP (EXISTING)

1/2% x 12" J-BOLT
LEVELING NUT

NON-—-SHRINK,
NON-METALLIC GROUT

CONC. APRON

3" # SCH 40 TEE (SUP x SUP x SUP)

4 SES
GROUND &RFACE"\\

12" NOM

[}
(=,
-

~~ 60'-0"
10'-0" N

NATVE SOL

VOCLAY GROUT FROM BENTONITE SEAL
TO VAULT BASE

— IN & FTS
BENTONITE SEAL (187)8-20 SIZE CRUMBLES
PLACE AND MYDRATED

3" SCH 40 PVC
WELL SCREEN
MACHINE SLOTTED (0.02%)

3/8" PEA STONE
GRAVEL PACK

NOM. 10°-12" DIA. BOREHOLE

3 : t - N aSLOPE EXTRACTION WELL DETAIL-WELLS VEW 96-—1, VEW 96-2, VEW 96-3 /7
Mwi&—ar——*— 5 G J" “,‘J . L SCALE:NONE '
SCH 80 PVC FOR ENCLOSURE INSTALLED{ | | L5 L

_ & MIN

BLOWER ENCLOSURE CONNECTION DETAILS _

SCALE: NONE

¢ povown KAW ___leowe: PGA - GoodYQar ﬂmmém—mgsmA ;?:;’;
ME METCALF & EDDY [™w 2 & e S 052 & S : EXTRACTION WELLS AND e
woe Gy | awaan RENSON OEACRIFTION oeomd P2 OUF. RE Ko APPROVED DATE PIPING DETAILS 1 or2d sers




1/4" 8 NPT
LABCOCK SAM
VALVE-BALL TYP _\4..

3" ORIFICE PLATE
INDICATOR

i |

i = =3 CLAWP

I
\LJ'SCHMMFLAMES
3% SCH 40 PVC PPE

3" SCH 40 PVC TEE J REDUCING TEE

e

EXTRACTION WELL DETAIL VEW 27A-1
SCALE: NONE

®

18" MIN TO 18 MIN TO
NEAREST OBSTRUCTION|NEAREST OBSTRUCTION

3 PVC VAN STONE

FLANGE (BOTH SIDES)\

3 PC
BOTH SIDES
GR==1
ORIFICE PLATE TO MATCH
FLANGE 1.D.
ORIFICE PLATE DETAIL 8
SCALE: NONE

ﬁ / e & x 9P)

SECURE PIPING TO FENCE WITH

DIFFERENTIAL PRESSURE /E’“s“"c CHAINUNK FENCE
/—3'0 SCH 40 PVC PIPE
UNISTRUT, BAND OR WORM DRVE

8" 8" 3" SCH 40
(SUP x SUP x XSUP)
l }/-s'o SCH 40 SVE HEADER

6" SCH 40 BUTTERFLY
VALVE, VAN STONE FLANGE
‘= INSTALLED (HBV-92W) .

6°¢ SCH 40 BUTTERFLY
VALVE, VAN STONE FLANGE
INSTALLED (HBV-92N)—

SLOPE FOR DRAINAGE

|._0'l SCH 80 PWC 90" ELBOW

6" SCH 40 PYC TEE
6" SCH 80 PVC 90" ELBOW

SVE _HEADER CONNNECTION DETAIL A\

SCALE:NONE

Y

1/4° NPT LABCOCK SAMPLE

VALVE -~ BALL (TYP)
3" # SCH 40 TEE (SUP x SUP x SLP)

GROUND SURFACE\

8" x 12° PLASTIC IRRIGATION STMLE VAIRT

-

)
7

_

~ 60'-0°
10'-0" MIN

NATIVE SO

X,

3" & SCH 80 PVC PPE

COMPACTED NATIVE BACKFILL
TO GRADE 95X (ALL SIDES)

VOCLAY GROUT FROM BENTONITE SEAL
TO VAULT BOTTOM

IN 6° LIFTS
BENTONITE SEAL (187)8--12 SIZE CRUMBLES

PLACE AND HYDRATE
— 3% SCH 40 PVC

WELL SCREEN
MACHINE SLOTTED (0.02%)

=t 3/8B" PEA STONE
GRAVEL PACK

-~ NOM. 10-12" # BOREHOLE

EXTRACTION WELL DETAIL VEW 92—1, VEW 92-2 VEW 92-3 (::)

APPROVED

SCALE:NONE
. 0 oenceen KAW PGA —_ Goodyear H;QLL&%P&—%TI?G%T;O.;G/QZ/27A ;;::—'g
ME METCALF & EDDY |~ &8 war S0 R0, O o . EXTRACTION WELLS AND B A
OUF. R Mo, T PIPING DETAILS i w23 vers




L\ALTOCAD\ GOODYEAR\ 96

, 9/21/95

96_M_4

6° SCH PVC

VAN STONE FLANGE

EXISTNG 8° STD
STEEL FLANGE

|
’ |
"EXISTING
CARBON
]
‘/-_—/--
—+——

"

— FORKLIFT CHANNEL

CARBON UNIT RISER DETAIL

E 5%{ ?somsoc)

® SCH 40 PVC &1

6" SCH 40 PVC

DAISTING CHANNEL STIFFENER
6°0 SCH 40 PVC EL (SOCXTHREAD)
CLAMP ELBOW TO STEEL PLATE

WELD STEEL PWATE TO
FORKUFT CHANNEL

CONNECT TO EXISTING
CAMLOCK HOSE CONNECTION

JA&

SCALE:NONE

8" x 12" PUSTIC IRRIGATION STRE VAULT
ORIFICE PLATE DWFERENTAL/ & )
PRESSURE INDICATOR =)

Ve

= ~ 3%

PV

FIELD CUT PIPE HOLES
AS NECESSARY :

BACKFILLED AND COMPACTED
NATWE MATERWL TO GRADE
95X (ALL SIDES)

QRIFICE PLATE VAULT DETAIL
SCALE: NONE

TRFFIC BOX (H~10) WITH
LOCKING BOLT—DOWN COVER

/-snm.zvmﬁs.u/rmatoc)

NOC T TS

CONCRETE APRON
CLEAN SAND/GRAVEL

S’ PVC MACHINE-CUT SCREEN
(0.02 SLOT) 1/2° LD. (& EACH)

1.5° PREHYORATED BENTONITE SEAL (TYP)

1’ ANE SAND SEAL (TYP)
5' GRAVEL PACK (TVP)

NOM. 12° BORE

SOIL _VAPOR_MONITORING

WELL DETAIL ( : )
(CLUSTER CONSTRUCTION)

§ | SCALE: NONE
&
e )T \ s
EXCAVATION —/. i N ;o: ?I.EVELP: a)ct;o&’mu Pﬁgus '
) thl FEWD CUY PPE MFG PROCEDURES
g D PVC scwgl 0 | FPE HOLES
(1 EACH-WELL ElJ COMPACTED NATIVE
VALUES ONLY) 0 95% - 3°
VAULT INSTALLATION DETAIL 3
SCALE: NONE
SOIL VAPOR EXTRACTION SYSTEM ORenic
¢ cescuen _KAW ‘mm PGA - Goodyear FINAL DESIGN-POLYGON :6/92/27:\ gs_u::
Msﬁ METCALF & EDDY |™ <&2—] B R S EXTRACTION WELLS AND B
T proey— N |- — PROD B PIPING DETAILS i 23 perrs




® —
1/4"6 NPT LABCOCK SAMPLE : 2
VALVE - BALL (TYP) ) 8" X 12° PLASTIC IRRIGATION STYLE VAULT \_
DASTING CHAINUNK FENCE
A 8" X 12" PLASTIC IRRIGATION STYLE VAULT )
3" o SCH 40 TEE (SUP x SUP x SUP) | _~— 3% SCH 40 PVC PIPE
} H
F‘/,/_ts' X 6" X 3 SCH 40
GROUND SURFACE—\ } 187 MIN 18” WiIN (sup ;zNG SUTIEE X SUP)
X = s — o] < "w—
= -
o 3 2 . \ | 6" SCH 40 PVC SVE HEADER
8l o N ¢ $ SLOPE 1% 6° SCH 40 PVC PIPE
2 ﬂ_l_ 7z —3" # TRUE UNION BALL VALVE (SUP X SUIP)
- — ] L —_— — —_ A | - — —
! 3" SCH 40 PVC PIPE
B
3" 9 SCH 80 PYC PIPE _
‘_ 3°9 ORIFICE PLATE DIFFERENTIAL
) PRESSURE FLOW INDICATOR 3"% SCH 80 PVC PIFE
COMPACTED NATIVE BACKFML
NATVE SOIL | TO GRADE 95% (ALL SIDES) X
VOCLAY GROUT FROM BENTONITE
SEAL TO VAULT BOTTOM
, IN_ 6" LIFTS
BENTONITE SEAL (187)8~20 SIZE CRUMBLES
- PLACE AND HYDRATE _NOTES:
1. GALVANIZED STEEL PIPE TO BE FIELD-THREADED AS NECESSARY.
3"0 SCH 40 PVC
WELL SCREEN 2. DURAPLUS AIRLINE POLYMERIC PIPING MUST BE JOINED USING
MACHINE SLOTTED (0.02%) DURAPLUS CEMENT ONLY. _
L
3. DURAPLUS AIR-UNE TO BE RATED FOR PRESSURES UP 1O
~{— 3/B-INCH WASHED 195 PSI AT 73F.
PEA STONE GRAVEL
— NOM 10-12" DiA. BOREHOLE
s EXTRACTION WELL DETAIL VEW 92-—1 5
SCALE:NONE
SO, VAPOR EXTRACTION SYSTEM ORANNG NO:
" oemoven KAW  loowe o 0550, oo o PGA -— Goodyear FINAL DESIGN—POLYGON 96/92/27A 96_M_5
M‘.E METCALF & EDDY |™ 8 —— ﬁ s - —w EXTRACTION WELLS AND L
oeomy SPZ OWF RE Ko — APPROVED DATE PIPING DETAIL WV or 2} sers




EUSTNG
TTZTTNIN e I ‘ﬂ —

b —————— ]

3% SCH 80 PVC ON ¢

6°% SCH 40 PVC HEADER
TO SVE OPERABLE UNIT

'TRENCH SECTION — TRAFFIC AREA

SCALE: NONE

#200 @

REFERENCE: MA.G. STANDARD DETAIL SCALE: NONE
] 1
CONCRETE FILLED CONCRETE FULED
4% STEEL STEEL GUARD
GUARD POST POST 4* ¢

EXISTING GROUND_SURFACE

NOTE:

GUARD POSTS TO BE PANTED SAFETY YELLOW
UNLESS OTHERWISE NOTED.

STEEL GUARD POSTS
SCALE: NONE

18

\sacwwcmwxs'xs')

WELL LATERAL PIPING 17

N N N

8" x 12" PLASTIC IRRIGATION TYPE VAULT
/ /J'o TRUE UNION BALL VALVE

=

.& I / e - - ;c}hsmc;.;!m . " . C A T #Z _r h D) I.'S::
® ‘r—r—"i‘fr—mmwcmm oanzrwz N .q ;%HBOQ ] 7 D%w
RE | e, — == ——- 7777777777777

BACKFILLED AND COMPACTED
NATIVE MATERIAL TO GRADE
95% (ALL SIDES)

VALVE VAULT DETAIL 20
SCALE: NONE

EXISTING CHAINLINK FENCE

2 1/2' NN

P.

—

M NN
RIS
A o

5" MIN

X
X
SR

%,

5
&
RS
o

&
&

9%
2o,

RRXS

@

@,

PIPE ADOVE GRADE SHALL BE FASTENED TO
FENCE AND PAINTED TO MATCH

EXPANSION LOOP AT GATE 19
SCALE: NONE

KAW

ovem GPR ]

. _
M‘E METCALF & EDDY

WL SAN DIEGO, CA

CAUF. RE Neo.

SOIL VAPOR EXTRACTION SYSTEM QRSN o:
PGA — Goodyear . FINAL DESIGN-POLYGON 96/92//27A 96-M-8
e EXTRACTION WELLS AND Rt

APPROVED DATE PIPING DETAILS V or 23 serrs




THREADED CAP-VACUUM TIGHT

CLEAN OUT RISER
THREADED CAP — VACULM TIGHT
W/NACUUM GREASE OR TEFLON TAPE
8" ¢ TRAFFIC COVER
/ H~20 LOAD RATED
T77INTI 777777777777 7K N N I NN 777777777
812"

CAP—VACUUM 3iz MONUMENT CASING
TIGHT WITH VACUUM GREASE
OR TEFLON TAPE . GROUT
3 47 OR 67 SCH 40 PVC
r 4
" g 4" # SCH 80 PVC
— - —3
4'uoae'¢scu4owc_/ \—noaa'oscnwm — ="
TEE (SOC X SOC X SOC)
NOTE:
CLEANOUT RISERS TO BE INSTALLED CLEAN OUT T

DETAIL @
TYPICAL EANUT RISER TYPICAL_CLEANOUT & RISER BELOW GROUND /7o : SCALE:NONE
“ECALENONE

‘ SCALE:NONE

ASPHALTIC CONCRETE OR

6"—10° CONCRETE PAVEMENT, MATCH
GRADATION AND THICKNESS TO
EXISTING
27 MIN - W ____jl____
1
8"~10" = Z I
| I 2 3 X
T R e
e son o | — e s
ﬂhf} PIPE MFC RECOMMENDATIONS ERR _‘,-/j o
3% SCH 80 PVC ON ¢
u'_mnj 3°-6" SCH 80 PVC ﬁq_ ?\Ns%mggumu
T0 90%
.TRENCH SECTION — NON-—PAVED, NON-TRAFFIC AREA 23 TRENCH SECTION — PAVED, NON-—-TRAFFIC AREAS @
SCALE:NONE SCALE: NONE __.
¢ oEvGeep KAW mnu;-m . PGA - Goodye ar . HNS:NLLD\?S':(?S—POLYGmG/SZ/ﬂA :::::;
ME. .o = e | ™ |uswomo o | EXTRACTION WELLS AND e
waen | oar | woe ar | owoa ROAION DESCRITION oeoan S CF. RE. be. — APPROVED i DATE _ PIPING DETAILS VI or 23 sens




96 _M_8 9/21

_E'TIE_E‘L___]T ______

24"

2" N

36 MIN
20"
{
|
!
!
i
t
|

i i
. s |
s A ]
T T T et : BN
.| 2 ' \mm: SO BACKFLL, COMPACT
= | T?%;\_— R E T0 95% PER MFG SPECIFICATIONS
3 SCH 80 PVYC L 1% DURAPLUS AIR-LINE .
SOL VAPOR AR SPARGING T'e SCH 80 PvC 1° DURAPLUS AR-LINE
EXTRACTION PomiG UIVEL AND CoupacT  DELVERY PIG STRACTION PO SAND BEDOWG CeLweRr PreeG
70 90% 0 90%
______________<TRENCH SECTION —_TRAFFIC_AREA :) TRENCH SECTION — TRAFFIC AREA
SCALE: NONE REFTERENCE: M et 75‘3‘3"‘“‘3 NOT PARALLEL TO CENTERLINE 26
SCALE: NONE REFERENCE: MAG. STANDARD
DETAL §200
12°
] - asPanc conc PAVEMENT
A4 OR NATME SURFACE. MATCH
GRADATION AND THCESS
ASPHAL CONCRETE |
12° ! mv:n:‘ulr:, OR NATME SURFACE. 2" MN— |
MATCH GRADATION AND THICKNESS 4 ]
10 DASTING
I 3 Z
TR By IS SRS S 3 S ]
| | » BACKFILL, COMPACT
. L . l . ° «© / 70 953 PER UG, RECOMENOATIONS
3 2 L TN . | — e s mow, cownct ] 20 DURAPLLS
3] s l | ) T0 95X PER MFG RECOMENDATIONS ' AR SPARGING DELVERY PIPING
o ® I | , e
-ty .
SRS Sk RS R e
M o _ 10 90%
Sou apoh e N sAND BEDDING -
SoL APOR SAND BEDOWG TRENCH _SECTION — NON—TRAFFIC AREAS (53
T0 90X SCALE:
TRENCH SECTION — NON—TRAFFIC AREAS @
SCALE: NONE
" oescwen KAW sou.m PGA - Goodye ar Hﬂ&ﬁ-memA ;::—.:
M‘.E METCALF & EDDY |™™ 28— — wa A0 OE5. 2 e ' AIR SPARGING e




L\AUTOCAD\GOODYEAR\96\96_M_9, 9/21/95

DASTING CHAINUNX FENCE

STEEL GUARD POST
4'!3WDRAP€W/CHAN

BACKFILLED & COMPACTED
NATVE MATERIAL TO GRADE
(ALL SIDES) 95%

6" BUTTERFLY VALVE
WELL VEW 96-2 OMLY

6°s SCH 40 PVC PPE

= _'ﬁ'_

60'~-0" APPROX

10'—0" MIN

12° NOM.

1/4° # NPT
LABCOCK SAMPLE
VALVE-BALL TYP (NC)

TO VAULT

et

= COMPACTED NATIVE BACKFRLL

FOR PIPE BED & SURROUNDING -
FLL {LEVEL) TO 95X AS PER
PIPE WFG PROCEDURES

COMPACTED NATMWE
70 95% - 3"

VOCLAY GROUT FROM BENTONITE SEAL

BASE

3/8" WASHED PEA STONE GRAVEL PACK

NOM. 10"-12°% BORE HOLE

EXTRACTION WELL DETAIL
VEW96—2, VEW100, VEWS81

SCALE:NONE

®

MADS. &Y

()
M‘E METCALF & EDDY

oeuce KAW =~ lsone
D  GPB

ey SAN DIEGO, CA

PGA - Goodyear

ONF. RE. Mo,

OATE

APPROVED

DATE

SOIL. VAPOR EXTRACTION SYSTEM
FINALL DESIGN—-POLYGON 96/92/27A

ORMMNG NO:
28-M-9

AIR SPARGING
DETAILS — I

o 13 |

or 2} sens




ODYEAR\ 96\ 98_M_10, 9/21/95

:\AUTOCAD

AIR SPARGING SYSTEM
COMPRESSOR AREA

NO SCALE

AS REQUIRED

PIPE_SUPPORT

UNISTRUT P~1100 SERIES
PIPE CLAMP OR EQUAL

NO SCALE

EXISTING CHAINLINK FEMCE

FOR EXPOSED INSTALLATION. INSTALL AT 200" SPACING

L 3 N |
WAYAYAYA | RVA WAVAVAVAVAVAVAVA A AVAAVENN | B IRV A AR AR R A A R A A AR AEE’ | VRAVEAYAY,
-
20 DURAPLUS
{EXPANSION
_ 4 &5 ONLY
~ ;
o
: © 2" DURAPLUS .
aBow (TYP) 6°8 SCH 40 PYC
SECURE TO FENCE POST
. LOOSLY VIA WORM
DRIVE OR BAND CLANPS
6’0 SCH 40 P
;2 £180W (TYP)
— = ’J
| d =
\ . J/4'¢ SCH 40 PVC CONOUIT
LONG THROW EXPANSION COUPLING, UL LISTED ( ‘OF AR COMPRESSOR ONU

EXPANSION LOOP AT RAILROAD FENCE 39

SCALE: NONE

SQit. VAPOR EXTRACTION SYSTEM CRAING. tec:

] _ ez KW | . ‘ PGA — Goodyear FINAL DESIGN—POLYGON 96,/92/27A 26-M-10
ME ooy | | ) IUEPEE - ' AR_SPARGING ]
S = — ra— o DETAILS — I o 23 ses




11.0WG, 9/21/95

12° X 127 STEEL TRAFFIC VAT

NATMVE SORL

~1 10'_0-

1”9 DURAPLUS
COMPRESSED AIR~UNE

i

24" STEEL TRAFFIC VAULT (WELL ASO6)

24" PUSTIC IRRIGATION STYLE VAULT
(WELLS AS27A, AS100 & AS81)

PRESSURE GUAGE' (0-100 PSY)
COMPRESSED AR PRESSURE
/ REGUIATM AND FILTER/WATER

TRAP W/ AUTOMATIC 1%

COMPACTED NATVE BACKFRL
TO GRADE 95% (ALL SIDES)

10 GALVANIZED STEEL PWPE

PORTLAND CEMENT W/ 4% BY
ADMIX-TREMIE N PLACE

6" LFT—1/4%
TIJE-RELEASE BENTONTTE PELLETS
COLORADD 8—12 SRICA

8 BORE HOLE

2 1/2°0 POROUS METAL
40 MICRON BUSBLER

AIR _SPARGE WELL DETAIL

1e

SCALE:NONE

)

10 BRONZE NEEDLE VALVE

DURAPLUS
COMPRESSED AR~LINE

NOTES:

1. GALVANIZED STEEL PIPE TO BE FIELD-THREADED AS NECESSARY,
2. DURAPLUS AIRLINE POLYMERIC PIPING MUST BE JOINED USING
DURAPLUS

CEMENT ONLY.

AR-LINE TO BE RATED FOR PRESSURES UP TO

3. DURAPLUS
185 PSI AT 73°F.

\—mmm

——1"8 DURAPLUS
COMPRESSED AIR—LINE

L 12" X 1" DURAPLUS

2% DURAPLUS TEE

2°9 DURAPLUS COMPRESSED AR-LINE
1° ¢ BALL VALVE (FLANGED)

ANR-UNE

SOIL VAPOR EXTRACTION SYSTEM ORG HO:

. coacen KAW SouE: PGA — Goodyear FINAL DESIGN—-POLYGON 96,/92/27A 96-M-11
M‘E METCALF & EDDY [|™™ =— E war S R, 2 o AIR SPARGING ez 15 |

sPZ AL R RE DETAILS Vv or 23 sers
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c:\ goodyear\ 983 SARQDYEAR\ 96\ 96_E_ 1, 9/21/95

ONE LINE & CONTROL DIAGRAM_SYMBOLS
PROCESS FLOW AND INSTRUMENTATION DIAGRAM SYMBOLS
L
I\ 18 MOLDED CASE CIRCUIT BREAKER, THERMAL MAGNETIC TRIP, 3 — POLE NORMALLY OPEN CONTACT - COI |
10 —+<F—  CHECK VALVE l) 700 UNO, UPPER NUMERAL INDICATES TRIP SETTING, LOWER NUMERAL T COIL DEENERGIZED
MEANINGS OF IDENTIFICATION LETTERS 1ZE. NORMALLY CLO! -
ETT GATE VALVE FRAM # SED CONTACT — COIL DEENERGIZED
THIS TABLE APPLIES ONLY TO THE FUNCTIONAL o o l 3 MOTOR CIRCUIT PROTECTOR., NUMERAL INDICATES CONTINUOUS A FIELD MOUNTED EQUIPI
IDENTIFICATION OF INSTRUMENTS —t=a— " GLOBE VALVE =~ l) “SCF  CURRENT RATING. _ ' MENT
u] POWER DISTRIBUTION
INSTRUMENT & DEVICE LETTERING TABLE SWING CHECK VALVE MODULE TERMINALS
LETTER ARST LETTER SECOND AND SUCCEEDING -
VARIABLE LETTERS —i/—  BUTTERFLY VALVE s CT = CURRENT TRANSFORMER, NUMERAL DENOTES QUANTITY a INSTRUMENT TERMINALS
A ANALYSIS ALARM @ TELEMETRY TERMINALS
—dd—— Vi
NEEDLE VALVE wlu TRANSFORMER, RATING AND VOLTAGE AS SHOWN
8 BURNER FLAME CLOSE OR DECREASE a? LIMIT SWITCH
_ VACUUM RELIEF VALVE
c CONDUCTMTY CONTROL LT'!] MOTOR MAGNETIC STARTER AN LOCKOUT STOP MOMENTARY TYPE PUSHBUTTON
D DENSITY OPEN OR INCREASE FVNR = FULL VOLTAGE, NON—REVERSING ola MOMENTARY PUSHBUTTON——NORMALLY CLOSED
—C—  REDUCER RVAT = REBUCED VOLTAGE. NON-REVERSING L
E VOLTAGE (EMF) PRIMARY ELEMENT e NOT IN CONTRACT AUTO TRANSTORMER TP _ T MOMENTARY PUSHBUTTON——NORMALLY OPEN
FAILURE FYNR ["1 T¥b_ = VARMBLE FREQUENCY DRVE
F FLOW RATE _ = VARWBLE FREQUEN I ° NORMALLY OPEN, TIME DELAY
NO NORMALLY OPEN 2 C = MAGNETIC CONTACTOR (WITHOUT O.L.) Ry CLOSE ~ ON DELAY
R CHOICE
G USER CHO NC NORMALLY CLOSED NUMERAL INDICATES NEMA SIZE R OPEN —OFF DRy M DELAY
H HAND (MANUAL) HIGH o
¢ _.é}__ PITOT TUBE —————  COMPONENT OUTLINE T FLOAT SwricH
' CURRENT (ELECT) INDICATE S PRESSURE SWITCH. NORMALLY CLOSED
; m— - _6} CENTRIFUGAL PUMP G SQUIRREL CAGE INDUCTION MOTOR, HORSEFOWER INDICATED OPENS ON RISING PRESSURE
K TIME CONTROL STATION —L_ GROUND @ INDICATING LAMP
POSIMIVE DISPLACEMENT BLOWER - ASAMBER. G=GREEN. R=RED. W=wHITE
L LEVEL Low —|— CONDUCTOR CROSSING — NOT CONNECTED W
MAGNETIC CONTACTOR CO
M MOTOR OPERATE OR ON/OFF CONDUCTOR CROSSING — CONNECTE OVERLOAD coNTAZTS, O W™
—+— ING ~ CONNECTED )
N MOISTURE START/STOP OR OPEN/CLOSE i TELEMETRY ANALOG INPUT @ TIME DELAY RELAY COIL
TELEMETRY ANALOG OUTPUT '
0 TORQUE OVERLOAD ; X~ OVERLOAD HEATERS [E] ELAPSED TIME METER
i TELEMETRY CONTACT INPUT
P PRESSURE OR VACUUM —{D—- FUSE B FUSE, RATING INDICATED
TELEMETRY CONTACT OUTPUT
Q COMMON TOTALIZE $ : i |
' CONTROL POWER TRANSFORMER 200, DISCONNECT SWITCH. NUMERAL INDICATES RATING
R RADIDACTVITY RECORDER Y AR FILTER 1.
L THREE POSMION SWITCH
s SPEED OR FREQUENCY SWITCH, SAMPLE °o o HO-A HAND-OFF —ALTOUATIC f EYS (EXPLOSION PROOF) SEAL
L] o
T TEMPERATURE TRANSMITTER @ SIE GLASS
U MULTIVARIABLE MULTIFUNCTION oLe T
—3 SAMPLI
v VALVE OR DAMPER, VAPOR FRST LETTER PLAN _SYMBOLS
IRST L
W WEIGHT OR FORCE | R INDUCTION MOTOR — FOR HORSEPOWER RATING SEE ——T——  CONDUIT FOR TELEPHONE COMPANY'S WIRING
[ oot TaaLE ABOVEY" , @ PANELBOARD SCHEDULE OR ONE LINE DIAGRAGM
X VIBRATION, MOTION EXCESS (M = PUSHBUTTON OR CONTROL SWITCH IN NEMA 4  ———77° CONCEALED CONDUIT UNLESS NOTED OTHERWISE
\506/ ENCLOSURE. SEE CONTROL DIAGRAMS. SEE DETAILS
Y COMPUTER RELAY OR CONTROL —L—__ FOR MOUNTING. (4 = NEMA 4 ENCLOSURE, ETC) —G— GROUND WIRE
LOOP NUMBER
z POSIMON DRIVE, ACTUATE OR CONDUIT RUN, IF UNMARKED, CONDUIT IS 3/4" 2412 —_—f CONCEALED CONDUIT IN CONCRETE DUCT BANK
FINAL CONTROL ELEMENT —##/—  CIRCUT WIRES, 1§12 GROUND WIRE. CROSS LINES
FIELD MOUNTED INSTRUMENT INDICATE NUMBER OF
#12 WIRES IF MORE THAN TwoO. -— CONDUIT (EMPTY) STUBBED OUT AND CAPPED
INSTRUMENT LINES LONG CROSS LINE INDICATES GROUND. SIZE
oH CONDUIT PER NEC. — o  LQuID MGHT FLEXIBLE CONDUIT
CONNECTION TO PROCESS, OR MECHANICAL (ARN" LANEL MOUNTED INSTRUMENT ' — HOME RUN FROM DEVICE TO PANEL LA. CIRCUT NO. 2
UNK, OR INSTRUMENT SUPPLY \506/ ® GROUND ROD
— CONDUIT TURNING UP OR TOWARD OBSERVER
_______ ELECTRICAL SIGNAL Q@ JUNCTION BOX — NEMA 1, NEMA 4 OUTDOORS
-© FLECTRICAL POWER . . PANEL MOUNTED BEHIND THE BOARD -— CONDUIT TURNING DOWN OR AWAY FROM OBSERVER '
< } , 115 V, 60 Hz P INSTRUMENT CALLOUT — SEE INSTRUMENTATION
CONDUIT RUNS EXPOSED SYMBOL LIST FOR IDENTIFICATION. =s
—f———  PNEUMATIC SIGNAL HOA  HAND—OFF-AUTOMATIC
s« WIRING ONLY BY ELECTRICAL CONTRACTOR
O ELECTRICAL INTERLOCK SEE ELECTRICAL ss START-STOP _
WIRING DIAGRAM
1 | 2/94 | SZ POLYGON 84 DESIGN SOIL VAPOR EXTRACTION SYSTEM [ro—gey
. L J— Y PGA — Goodyear FINAL DESIGN — POLYGON 96/92/27A 96—E-1
SAN_DIEGO, CA 1994 | 50 ="'
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REMOTE

TELEMETRY SYSTEM
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L
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I
|
: HOA ; I HC
1
i y
! o (7Y Y | Yo
| , N, NGy 054 017 | NI S,
WOUUL J ]
: 'PPMV : 150 GAL | : : 200 GAL : 100 SCFM ox
) AE | | } I 1 (® A
(55 j b I ! T
POWER DISTRIBUTION MODULE | ! L ! ! f
M N ! | b : :
4 : 1 | 1 1 1
g | } | 1 | )
= - I i ] I 1 i
w > 1 | ! | | !
= & | ! 1 1 | T @
34 €< ! : | : :
(™
55 |5 | : L : g
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53 g'; : — | i 1 ] o
5 | | | . :
-’Zg E g : | | ) 1
¥g er - =+ - - -- -- +- -t - - —1- - - - - - -
a r‘ | ] ] I ] ‘l
i ! : ! @ ! 0-50" H,0
. I
HBV-92W HEV—S?N i DILUTION i I I I (™) 30-0" Hg !
No NG | AR RLTER | ! [ l \z/
! SILENCER ' " | '
: | : ' O % 6 ¢ REINFORCED FLEXIBLE SPIRALITE
1 ' & i j ) N OR EQUN. TUBING w/QUICK—~CONNECT COUPLINGS
DILUTION AIRl (E) : : : b : | 16" Hg
BLENDING : : : : / PSVY) 15 Hg y PSV 500 SCFM
VALVE 1 | ] 1 INLINE 10 / 500 SCA 12
e | | resitam
0-200° FI e =2
L/ i NO : : ! CSL-375P-600F PRV-1 PRV-2
VaLL @ | .
AP 04 : : |
! (TYP) S M ] i !
' () | | i
NOTES:
S | H 1. ALUMINUM CAMLOCK FITIINGS TO
CONNECT 6 # SPIRALITE TUBING
i /e | 10 CARBON VESSELS AND SKID
@ | MOUNTED PIPING,
I (CAMLOCKS TO HAVE DOG TIES
Lz & ¢ REINFORCED - 2 ECH)
N e NORBY-3 H FLEXIBLE SPIRALITE 2. SUPPORT 68 SPIRALE FLEX
- SEPARATOR , OR EQUN. TUBING TUBING AS APPROPRIATE TO
! VAPOR/LIOUID 8 DRAIN PREVENT STRESS.
i SEPARATOR DRAI PUMP P1 ] % ) RIGID CARBON STEEL SPOOL
;959 GAL 20 GPM FOR ANALYTICAL INSTRUMENT AE-11
Hg 20 FT
GLOBAL MODEL DU 0.5 Hp $
) VSM-1000 gﬁgg} 120V 19 ~ct [ { . |
| ) e | e 60 GAC 1 e o 2
lﬂ‘“’."ﬂ' ! - - - - - __ L POLY-CAL MODEL 127-240 _ _ - - _l ;&g, D%SJ"’ ;03%" wm’;""'r
VAPOR INLET SYSTEM (VIS) 16" Hg (MIN) 16" Hg (MIN)
PURE EFFECT PURE EFFECT
MODEL V-2000V MODEL V-2000V
1 3-22-03] ®B ELEC. PER MFG. CHANGE SOIL VAPOR EXTRACTION SYSTEM ORANING MO:
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REMOTE . A v A A
i ] i ] i
i I I i ]
| | | | )
i i ] i ' —
: | o
TELEMETRY SYSTEM J‘ A ' ? ;L A
| | ! 1 1
| I i | |
-------------- i b e
_________________ e S, SRS S
i 1 NOoF L { .
| SN ’ (
] SloE 2ol
; | | :
|
| : o
e AR
POWT ! | i 350 F
1 + T 1
] 1 i
{ —— t |
) | 3 | 1
I ! ! I !
| ) | | [
| i { i |
] | | ] J
i i t ! |
1 1 1 |
j i | !
i i - {
| ] i
1 |
1 -0 - -~ -
] ! FLAPPER COVER ON
Lo @ STACK - CLOSED WHEN
0-35¢ F F I
0-15 PSI -
g a Yo sk INTERLOCK_NOTES:
25 FT HIGH P, LOCK OUT BLOWER WITH MANUAL RESET ON LOW
S0 dBa FLOW FROM WELLS, HIGH-HIGH LEVEL IN AIR/WATER
| 6  CARBON 1 SEPARATOR, HIGH-HIGH LEVEL IN CONDENSED
. | STEEL I LIQUID TANK, BLOWER OVERLOAD, OR BY TELEMETRY
Inc
<D, START CONDENSATE TRANSFER PUMP ON HIGH LEVEL
IN AIR/WATER SEPARATOR, STOP PUMP ON LOW LEVEL
: IN AIR/WATER SEPARATOR
VAPOR :
RECIRCULATION SLENCER <  BLOWER CONTROL PANEL EXHAUST FAN TO START AND
LINE o ‘srza. STOP AT THE SAME TIME AS BLOWER.
W/ BUTTERFLY SUMP !
VALVE ! .
NOTE: ALL COMPONENTS SHOWN WITH EXCEPTION OF STACK
- AND SUMP MOUNTED ON CARBON STEEL BOX-TUBE .
| ‘ SKID W/FORKLIFT OR CRANE LIFTING POINTS
| |
1 i
] |
] !
SKID No. 2 J
23] ® ELEC. PER MFG. CHANGE SOIL VAPOR EXTRACTION SYSTEM ORURG NO:
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REMOTE

TELEMETRY

/ \ '
i
0
b
b
POWER DISTRIBUTION MODULE ! |
I
N
I
| l
b
!
| , 145 PSI
: | 110 CFM QL AND WATER COALESCER
I
PARTICULATE,
0-125 CFM
AR FILTER | ! ORIFICE PLATE
I
: ‘ IR ss 100 PSI 9
110 CFM
1 W @ 1X2
L ;2 _q 70 AR
2 _L U7 INJECTION WELLS
STEEL 5 DURAPLUS
1" o STEEL AUTOMATIC
1 S<G—— 6-150 PSI DRAIN
A NO H VALVE
FI-33 ORIFICE PLATE-AIR COMPRESSOR—SPARGE
LAMBDA SQUARE ORIPAC MODEL 4150~P, PVC OR EQUAL
! FLOW RATE RANGE 0150 CFM
i NORMAL FLOW RAMGE = BOCFM
240 GALLON OPERATING PRESSURE RANGE = 20-145 PSIG
MINUMUM DIFFERENTIAL PRESSURE = 0.1" H,0
'}L%E%QSMOPLE%SS?S AIR RECIEVER AUTOMATIC MAXIMUM DIFFERENTIAL PRESSURE = 1B” H,0
MODEL_ HP30-SE DRAIN VALVE TOP-MOUNTED 1/4" NPT PRESSURE AITTINGS
110 CFM
140 PS)
3gHP
460V, 3 2 NOTE:
42 FLA DISCHARGE PRESSURE AND TEMPERATURE
DISPLAYED LOCALLY ON COMPRESSOR INTERLOCK NOTES:
ELECTRONIC PANEL.
1, LOCK OUT COMPRESSOR WHEN SVE BLOWER DOES
NOT RUN AND /OR WHEN SVE SYSTEM FAILS.
COMPRESSOR IS ALLOWED TO RUN ONLY WHEN
o SVE BLOWER STARTS AND TIME DELAY IS COMPLETED.
Q
&
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(¥}
!
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~
o
>»
by et
w0
&
>
(o)
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< SOIL VAPOR EXTRACTION SYSTEM DRAWING NO:
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2§14 2§14 - 2 1; B
POWER DISTRIBUTION MODULE @ 1414 . @ @____q 1
- = - - - - - == | ) ) | 1 PR. )
' 2414 | 2412 ! ' THERMOCOUPLE 2 |
480V/3 ! _ 1 i WIRE 1
I\ 2 N 150 Iy 5 ] |
B Rvee |) ) S0 Yooy
1 : ' I )
1 A
) 2004 PR 15 W4 PR U.Lr 120~ | Fi 34 " | | |
225 | 480-120V . 24 V.l)(:I 08
I I 2414
2p14 2§10 14146
‘7 N S | 1814¢ 1 | | /———‘ |
A - ;’z = 2410 = ! ! ! !
Y | 1466 14106 ' @
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zc 13:53({0 I I _[ CARBON
- - — — - — TANKS - - --
358 5A SKID NO. 1 4 SKID NO. 2
r
' @ 0.5 : [ 1"C TUBING it b}
' | BARRIERED FOR AE-11 EXPLOSION PROOF
F4 75A 10.0A NEMA 7 PULL BOX (TYP.)
g EXPLOSION PROOF
E PULL BOX f .
g - - -- -- -- -- -- [ 3/4¢ -1 - prerse 1C - 1 PR THERMOCOUPLE WIRE)
& - 1-1/2C - 3§2,1§6G-480v
w§ _ 3 2§14,114G-120V J
é g E % P 1°C - TUBiNG FOR AE:OB had . AREA UGHT'NG
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L £ EE3Q =T cEad ~ 3/4°C (PVC)-2410, 1§106
&= & 3853 82 dSER 200 ANP. : N
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SERVICE AND CONTROL/TELEMETRY PANEL
480V 3 e ' - AR COMPRESSOR
IE-H%‘:ERJNS)U“’W 3/4°C (PVO)-4412, 14126
ONE LINE DIAGRAM A
ELECTRICAL INTERCONNECTION DIAGRAM
!
S (DT
15 15
BLOWER CONTROL 1 —43 <3—2  SYSTEM CONTROL
CONDENSATE PUMP CONTROL 3 —<> 4 A
PDM RECEPTACLES 5 —3 236 POM UGHT
AREA LGHTS 7 —’2‘8 ’1;—8 TELEMETRY UNIT
BLOWER EXHAUST FAN 9 -—f“o ’;— 10 AE-08
SPARE 1 —5 R 1 opo
o 20 20
4 SPARE 13— ca4 SPaRE
g SPARE 15— £2 16  SPARE
o 15 15
. 7= o - AR
o SPARE T3 o 18 SPARE
ul SPARE 19— > 320 SPARE
g
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’ 2| PANEL "A” SCHEDULE _
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g CIRCUI INTERUPTER TYPE CIRCUT BREAKER
g
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= - ‘ SOIL VAPOR EXTRACTION SYSTEM DRAIG Gx
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120 VOLT .
CRCUT 2
120 VOLT
T -1t CIRCUT 3
S % - 0
- . Bl s HO A L'S
\. 2 : M PUMP RUN -
s 27 CR ° E ° A A
9-2 4~ LSL-03 _ LSH-03
28 Va A | BREAKTHROUGH . | o {3—-0, o o——{] AIR/WATER
4 . 1 { ’03\ _ SEPARATOR
LeveL
R RESET > "l -
?31 -1 | "
s T — | R b no fLow 2 @__ AURM —a w
NC 100 CR TELEMETRY
1-1 SYSTEM
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7 W R v . v AHHE ®___Jsvsn:u
r 4 SHUTDOWN AT SHUTDOWN
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lSH: o 2-1 X CIRCUTT 1
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é or e AR R o A STOP  START R
1-2 CR " 1 12-3 oL's
Ve Bowe oloy5rmifa— (MR sower mn
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CONDUIT MOQUNTED
TO FENCE POST ON UNISTRUT
1-1/2"c - 3#1/0

1 . . o UNISTRUT AND ANCHOR
. { (TYP) (BOTH PANELS)

CONDUIT WITH W/P
S © || ® BRRgTeD s
SKID a$°.’.‘Fc. g ' tH-————-- 3 4% x 4" WIREWAY H
(ANCHOR TO PAD) ————— | = T = W/P GASKETED COVER————e=i{|

BY MFG (BOTH PANELS)

8 5, CONCRETE (3000 psi) FOOTINGS / \ /
10" X 12" DEEP MIN. .
’ 'W& e = _
\—Ls—srs STUD TYPE EXP 1-1/2°C - 31/0, 146G

ANCHOR & NUTS - 3° GROUND ROD-3/4"X10°

PULLING ELBOW ——————{/} Ve STEEL BOX-FRAME SKID
g X

s o

[
1)
)

_ (SKID AND CONDUIT)
() CONTROL/TELEMETRY PANEL q; ' mﬂ%ﬁ BY MFG.) ~ CONDUIT 70 TREATMENT SKIDS AND COMPRESSOR - ORAAIAS. SUBMITED ARG 1755
/ OU/TE SECTION ‘l 2 - :_—(:1-/2 2. UGHT T0 BE ADOED T0 CONTROL PANEL
(2) POWER DISTRIBUTION PANEL SCALE. 1/2°=1"—0" &7 2~ 3 Gom TUBING)
& MOTOR CONTROL CENTER 1 — 3/4°C (TO COMPRESSOR)
ELEVATION 1 — 3/4°C (TO AREA UGHTS)
- DETAIL
POWER/CONTROL PANEL CONNECTION 21

SCALE: NONE

CONDUITS TO TREATMENT SKIDS
AND COMPRESSOR :
(MOUNTED TO FENCE)

EXISTING FENCE

#2/0 BARE COPPER (TYP)

— oo ————————~- =) f:I " E===== b S A
e AN T
6 o o N TIRE
GROUND ROD ‘—{-—‘r-—-iL—_-—-;T-—-_-j reariiyaceh m(m&wgsh%w)
3] \_'__ 2 [ @‘ | @
(1)) CONTROL/TELEMETRY commurs
S KVA TRANSFORMER
@ & MOTOR CONTROL CENTER B Le | o TZ(’):%SENWUMW)
2 - 1-1/2C
NOTES: 3z ;ﬁc
1. SEE AMERICAN FILTRATION SYSTEMS 2 = 3% (For TuBING
DRAWING NO. 8788-05 FOR DETACHED 1 - 3/4C go c )
ELECTRICAL CONTROL SYSTEM ARRANGEMENT PLAN 1 - 374°C {TO AREA LIGHTS)
9 2. SEE BYRD ELECTRONICS DRAWING NO. —_—
< AMFIL 6, 9, AND 10 FOR ELECTRICAL
g AND CONTROL PANELS LAYOUT.
. 4" 4° [
% ]
N PLAN . : _
j AREA LIGHT FOUNDATION DETAIL
*": ELECTRICAL CONTROL PANELS ALl 53 PLANVIEW—POWER/CONTROL PANEL CONNECTION /5>
g SCALE:  NONE SCALE: NONE _
g 5 8-95 18 /xw POLYGON 96/92/27A BID PACKAGE
1 b22-od W ELEC, PER MFG, CHANGE _ _ _ SOt
g As; i0-2593 @ CHANGES znnzc&m DRAWNG MQE DENHD [ 3uE PGA - Goodyear FINAL ‘bm-%%%??gmzn Qz:Ef7
= ra [ CE - T— O ercar s mpy | ——— | wee fue swomoo e ELECTRICAL CONTROL PANELS bk
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UTILITY FURNISHED AND INSTALLED TRANSFORMER
UTIUTY TO MAKE SECONDARY FINAL CONNECTION

EXISTING 4° RGS CONDUIT, UTILITY TO FURNISH AND INSTALL
NEW SERVICE CONDUCTORS TO UTuTY
FURNISHED TRANSFORMER

EXISTING UTILITY FURNISHED DMASTING UNISTRUT RACK

_ POWER POLE

PROVIDE NEW 400A, 480V, 3¢ 60Hz
METERING CABINET WITH TWO 200A
BREAKERS PER UTILITY REQUIREMENT

/—D(!STING POWER DISTRIBUTION BLOCK

UTILUITY FURNISHED AND INSTALLED
TRANSFORMER. UTILITY TO MAKE
SECONDARY FINAL CONNECTIONS

UTILTY FURNISHED
POWER POLE

RELOCATE EXISTING SVE

200 AMP CIRCUIT BREAXKER/
DISCONNECT IN NEMA 3R
ENCLOSURE FROM POLYGON 79

3/4°C RIGID-148G

: s I
7 8 12
H o T IT ol  — |
11 1 1 1
| EXISTING WIRE TRAY N
) a ] — | | s il
] 8 10 12

/ /

NEW 1-2°C TO SVE ELECTRICAL
CONTROL PANEL MIN 2' BURIL)

4" STEEL CONDUIT
AND WIRING (EXISTING)

~NT }\

2°C RIGID-342, 148G

3/4° X 10°'-0" GROUND ROD

NEW 2°C-3f# 3/0 14 «;—/

NORTH POWER SUBSTATION UPGRADE CONFIGURATION (PHASE 1)
NO SCALE

EXTEND EXISTING CONDUIT
AS REQUIRED TO FIT NEW
METERING CABINET

NOTE: HEAVY UINES REPRESENT NEW COMPONENTS.

AIR COMPRESSOR UTILITY CONNECTION (PHASE H)

1 1/4°C RGID-3§4, 148G
TO AIR COMPRESSOR SKID J BOX

NO SCALE

\\/msmoc GROUND ROD

\\\\___—_UTOMSAND
CONTROL PANEL (BXISTING)

‘ﬁ'ﬁ

88

|~
)

POLE TOP TRANSFORMERS

N
:

AIR COMPRESSOR SINGLE UNE DIAGRAM

WITH DISCONNECTING MEANS
AND STARTER

NO SCALE

12.47xXV FROM UTRITY

I
o
VAN B

NORTH POWER SUBSTATION SINGLE LINE DIAGRAM
NO SCALE
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APPENDIX B

AMERICAN FILTRATION SYSTEMS, INC.

SVE OPERATION AND MAINTENANCE MANUAL



SECTION 5

ELECTRICAL CONTROL SYSTEM (ECS)
POWER DISTRIBUTION MODULE (PDM)

AFS DRAWING NO. 8788-06
AFS DRAWING NO. 8788-05

TABBED DIVIDERS

LONoO LN~

—t b e
=

NOTE:

TELEMETRY & CONTROL SYSTEM
TELEMETRY & CONTROL SYSTEM
TELEMETRY & CONTROL SYSTEM
TELEMETRY & CONTROL SYSTEM
BYRD ELEC DRWG NO. AMFIL7
BYRD ELEC DRWG NO. AMFIL8
BYRD ELEC DRWG NO. AMFIL6
BYRD ELEC DRWG NO. AMFIL3-5
BYRD ELEC DRWG NO. AMFIL9
BYRD ELEC DRWG NO. AMFIL10
INSTRUCTION MANUAL

USER MANUAL (SEE NOTE)

INTERCONNECTION DIAGRAM
GENERAL ARRANGEMENT

INTRO & SYSTEM DESCRIPTION
REMOTE SITES .
APPENDIX A - GLOSSARY
APPENDIX B - PROGRAM LISTINGS
SYSTEM BLOCK DIAGRAM :
CONTROL & INDICATOR DIAGRAM
TELEMETRY ENCLOSURE OUTLINE
ENCLOSURE WIRING SCHEMATICS
ELECTRICAL ENCLOSURE OUTLINE
PDM OUTLINE & WIRING DIAGRAM
H-NU CONTINUOUS GAS MONITOR

TELESAFE 6000
RACO CHATTERBOX CB-4

DUE TO THE AMOUNT OF MATERIAL IN THE TELESAFE AND RACO USER MANUALS,
DISTRIBUTION IS LIMITED TO FIELD PERSONNEL AND M&E STAFF ONLY.

. American Filtrafion §ysfems, Inc.



APPENDIX C

VAPOR EXTRACTION AND MONITORING WELL
CONSTRUCTION DRAWINGS AND

ORIFICE PLATE FLOW ELEMENT CALCULATION SHEETS



ME

UNIFIED SOIL CLASSIFICATION SYSTEM

Maras & oy
TYPICAL DESCRIPTION
GRAPHIC| LETTER
MAJOR DIVISION SYMBOL | SYMBOL Dmocnaurcaa Sdl Type. Letter Symbol,
B AP T
5 £ GW WELL-GRADED GRAVELS, GRAVEL-SAND
Clean oY 0 O MIXTURES, LITTLE OR NO FINES.
GRAVEL Gravels 4 U§
i r ‘L0
AND ,‘,';“}l?,,fs, ‘5.2 Gp | POORLY-GRADED GRAVELS. GRAVELSAND
GRAVELLY Vgl MIXTURES, LITTLE OR NO FINES.
SOILS '-0.".: v
More Than s
50% Of Gravels GM SILTY GRAVELS, GRAVEL-SAND-SILT
Coarse fFraction With Fines q q MIXTURES.
COARSE RETAINED reciable
GRAINED On No.4 Sieve (App
, Amount of CLAYEY GRAVELS, GRAVEL-SAND-CLAY
SOILS Fines) GC | mixTumes
More Than 4 )
50% Of s ,
ML:‘;';:‘ 22585380 gy | WELL-GRADED SANDS, GRAVELLY SANDS,
Tar Cloan Sand K25 25 o UTTLE OR NO FINES.
L] -] <]
No. 200 Sieve SASIN.:\?QSquo (Little or . " 9‘8 aa #
SOILS No Fines) |- p POORLY-GRADED SANDS, GRAVELLY SANDS,
Moro Tran Sl UTTLE OR NO FINES.
ore Tha A
Coarse . % °
Fracton 332?5 with qL . SM SILTY SANDS, SAND-SILT MIXTURES.
PASSING MBS Iof k| folo
No.4 Sieve | (Appreciable 7S
Amount of
Fines) sC CLAYEY SANDS, SAND-CLAY MIXTURES.
INORGANIC SILTS AND VERY FINE SANDS,
ML ROCK FLOUR, SILTY OR CLAYEY FINE SANDS
OR CLAYEY SILTS WITH SUGHT PLASTICITY.
SILT AND CLAYS 7 INORGANIC CLAYS OF LOW TO MEDIUM
Liquid Limit cL PLASTICITY, GRAVELLY CLAYS, SANDY CLAYS,
FINE LESS Than 50% SILTY CLAYS. LEAN CLAYS.
il ’
GRAINED tprh{sfef ORGANIC SILTS AND ORGANIC SILTY CLAYS
SOILs HEHEHH B OF LOW PLASTICITY.
m“:e%.rg?n [BEBSRRRNE N
Material Is 2 INORGANIC SILTS, MICACEOUS OR
SMALLER Than MH DIATOMACEQUS FINE SAND OR SILTY SOILS.
No. 200 Sieve
S'LTU‘:’:ELE'::\YS INORGANIC CLAYS OF HIGH PLASTICITY, FAT
GREATER Than 50% CH | cuars.
ORGANIC CLAYS OF MEDIUM TO HIGH
OH PLASTICITY, ORGANIC SILTS.
' PEAT, HUMUS, SWAMP SOILS WITH HIGH
. HIGHLY ORGANIC SOILS PT ORGANIC CONTENTS.




HE‘ WELL SAMPLE DATA souvee | BORING VEW-96-1 M‘
[ T Phoonlx-Gooc!yoar Alrport Molcall 4 E
Z CONSTRUCTION £ CLIENT: Goodyear Tire and Rubbar JOB NUMBER: 017761  Loiccli 3 Fddy
E & » ] DRILLING METHOD: 6.25" Holiow Stem Auger; CME 75HT
u £l & ;2 o | 8| ceooasT: M. Jos Weidmann
P % s 8| g E CONTRACTOR: Haber Mining & Exploration START DATE: 10/10/85  TIME: 1130
& b dz | Ol o DRILLER: Randy Wilder FNISH DATE: 10/10/85  TIME: 1325
° R
33 Coment 7 0-5' Light brown, very fine sandy SILT (ML), dry.
D 3 Blark 3" /
.\f,'1 7] SCH40 /
] Ry e
R oy Cere
,}: ‘,' Volday /
T pi| (oA cerene ML / 510" As above.
o [l / '
7‘ 7 A 75% Bartonite /
A 1) 2% sans
104 | E * | 3 got0.020 / 10-15' As above, becomes brown, CLAY (CL) at ~12, little silt, slightly damp, hard
. ] Wl Saoen 7| caliche ~11-12.
= 77l
_— / ‘
P )
18- . % 15-20° As above, silty CLAY (CL) from 17-20', hard caliche at ~17', damp.
207 cL Z 20-25' As above, becomes brown, CLAY (CL) at ~22', damp.
%1 % 25-30' As above.
%09 é 30-35' As above, becomes fine to medium SAND (SW), well-graded, little coarse
D o SAND (SW), trace gravel at ~31', slightly damp to damp.
¥
830)
WS
35 - B3S
’o° 99 35-40' As above, GRAVEL (GW) and cobbles begin at ~36', some well-graded
sand, minor silt and clay layers, damp.
od .
o ©
g; P:;a GW é) g
A 8 Y {] 0
=0 o¥e
wq - . 4 40-45' Clayey GRAVELS (GC) and cobbles, minor sand, damp.
s s o 3°Sio1 0.020°
=Pl
. <]
el B == GC % 45-50' As above, moist.
& 4 a ¢
£ L)
50 - -

Total depth of 50' below ground surface.
No groundwater encountered.
No odors or PID readings encountered during drilling.




*
E WELL SAMPLE DATA SOIL TYPE BOTNG VEA\IN'96'2 M.E
w Phoenix-Goodyear Airport Moteall & E
Zz|  CONSTRUCTION £ CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761 clcolaRocy
E a o ] DRILLING METHOD: 6.25" Hollow Stem Auger; CME 75HT -
o 3 ; = S{ol8 GEOLOGIST: M. Joo Weidmann
e — 'g S :§ g -3 CONTRACTOR: Haber Mining & Exploration STARTDATE: 10/395  TIME: 0805
1 S| 3 [32]93|% | omuen: Randywider ANISHDATE: 10395  TIME: 1000
0 F=ri-t—rt-
3"‘:‘1 L Coment 0-5' Light brown, fine sandy SILT (ML), trace to litle medium sand, dry.
N
(b1 7] scHa
P. '\\ Fo! PVC
E{Q ,'"l Casing
"\’ ‘] F}
s 15 [dYeda .
I 5-10' Same as above.
Le %
;ﬂ .-1)4
75% Bentonite
/| a 25% Sand ML
4 4/ Sed
199 3" Slot 0.020° 10-15' Same as above, caliche at ~12', bacomes a brown, silty CLAY (CL), at
Woell Screen ~14', slightly damp.
| e .
38" Pea )
Gravel
187 / 15-20' Brown, CLAY (CL), becomes a silty CLAY(CL), at ~19', damp.
cL %
204 20-25' Brown, clayey SILT (ML), becomes a SILT (ML), with little clay and littie
fine to medium sand, trace coarse sand at 24", caliche at ~24', slightly damp.
ML
251 25-30" As above, bacomes a silty CLAY (CL), little to fine coarse sand at ~26",
damp.
301 cL / 30-35' Brown, CLAY (CL), little silt, trace sand, gravels at~32', little sand at ~34',
/ damp.
35 A
. ’g % 35-40' CLAYEY GRAVEL to GRAVELLY CLAY (GC), minor sand, damp.
8" Pea | /
Grave| /
40 % 40-45' Same as above.
3" Sl0t0.020" %
Well Seen /
L
457 ce % 45-50' Same as above.
50 \ . .
50-55' Same as above, slightly moist.
Total depth of 55' below ground surface.
No groundwater encountered.
55 A No odors or PID readings encountsred during drilling.




1—7
’D
*ar

.
(3

XXy

»* "t T »
»
N

50-55' Brown, as above, slightly moist.

Total depth of 55' below ground surface.
No groundwater encountered.
No odors or PID readings encountered during drilling.

E WELL SAMPLE DATA sotvee | BORING VEW-96-3 M‘E
w I Phoenix-Goodyear Alrport Meteal &
z CONSTRUCTION E CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761 = =
E & 4 <] DRILLING METHOD: 6.25" Hollow Stem Auger; CME 75HT
i -2 =] :__,1‘>‘ o | § | ceoLosisT: M. Joo Waidmann
e | g ,E Q | 2 | coNTRACTOR: Heber Mining & Exploration STARTDATE: 107285  TIME: 1050
"2 =] b Q1>
g | & |32 |S|® DRILLER: Randy Wilder FNISHDATE: 10385  TIME: 0805
0 3 5
3% 0-5' Light brown, SILT (ML), trace to litle sand, dry.
A
X
=
53
*1 b3 5-9' Light brown, SILT (ML), dry.
;} ML
Y1 B | saon 9-15' Light brown, clayey SILT (ML), becomes silty fine to medium SAND (SW),
= ] el saeen at ~13', little to coarse sand, trace gravel, slightly damp.
9=1% :
s wPe 2 0d
NIR= ¥ sw D23 |
s N —L -/ 3 '90& 15-20° Light brown, silty fine to medium SAND (SW), becomes brown, clay at 16',
A. __E: : al 4 > damp
"MITE Z 20-25' Brown, CLAY (CL), little silt, trace sand, caliche from 21-23", damp.
=0 /
BB % 25-30° Brown, CLAY (CL), litte silt, trace sand, damp,
=R cL /
2 |. =/ % :
IRR=RK / 30-35' Brown, CLAY (CL), little silt, trace sand, damp.
=8 %
B = é 35-40' Brown, CLAY (CL), litte silt, trace sand, gravels and cobbles from 36-38",
= . 4 becomes clayey SILT (ML), at ~38', some fine to coarse sand, slightly damp.
* ‘E. A‘ 8" Pea /
R ==N Gravel
=1 "
hade I 0= 40-45' Brown, clayey SILT (ML), some fine sand, becomes CLAYEY GRAVEL to
M=K GRAVELLY CLAY (GC), at ~42', minor sand, trace silt, damp.
=R
+ BE=" 4 Well sgen
. &7 s+~
N =R 45-50' Brown, CLAYEY GRAVEL to GRAVELLY CLAY (GC), litle sand, damp.
= ac
=




7777777 AR 7777

INNNwRY

10— . Vapor Piezometers
[ ~ (from left fo right)
7l VP-96-1A-50
; VP-96-1A-40
o0 —| ; VP-96-1A-30
% VP-96-1A-14
INN7) V7.

30' ——

* T L INNN

THITHTT

40 —— = " [ Plezometer Spacer/Centralizer (3 each).

v

T

L ] ) . L‘ TD = w'
Vettical Scale : 1° = 10

EXPLANATION

Redi-Mix Cement

Grout-
95% Portland Cement and
5% Volclay Bentonite

Bentonite Seal-
Dry crumbles to seal water table

Bentonite Seal- .

75% Bentonite Chips and
25% 8-12 Sand

Sand Seal-

; Colorado #30 Slica PROJECT:  Phoenix-Goodyear Airport
™| GravelPack- TILE:  Well Construction Log VP-96-1A

© % ...d Colorado 8-12Slica
CLIEENT:  Goodyear Tire & Rubber

L J
Note: All Piezometers constructed of 1/2" ID SCH . X
40 PVC with 5 ft. length of 0.02" machine slot screen LOCATION: ~ VP-96-1A ®

Note 2: All Plezometer names reference bottom JOB NUMBER: 017761 Metcalf &AEddY
of screened interval




BORING VP-96-1A | M

& SAMPLE DATA SO TYPE A
w = < Phoenix-Goodysar Alrport Meleal St
zZlw Elw CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761 e dy
Tldz | & <l = @ | DRILLING METHOD: 8.25" Hollow Stem Auger; CME 75HT
E|gy g ¥ Fl w9y o | § | aeoLocsT: M. oo Weidnann
o H'-‘.S 38 % S s |w Q ; CONTRACTOR: Heber Mining & Exploration STARTDATE: 10/11/95  TIME: 0905
22| 80 || 3] S| £ | O| @ | omuer: Randy wider AMSHDATE: 101185  TIME: 1455
0-5' Reddish brown, very fine sandy SILT (ML), dry.

L 5-10' As above.

ML
10 10-15' As above, becomes CLAY (CL) at ~13', hard caliche at 13", slightly damp.
15 % 15-20' Brown, CLAY (CL), little silt, hard caliche from 17-18', slightly damp.
2 / 20-25' Brown, silty CLAY (CL), sand, gravel and cobbles from 22-23', some

cL / weathered granite, becomes CLAY (CL), little silt at 23, slightly damp.
25 +18/181 5910 ~— 0 —— 25 —1~ SS—-0945 - % 25-26.5' Brown, silty CLAY (CL),trace to fine sand, damp.

7

- 18/18 422287304 0 4 30 - 55—} 1000+

GwW

°o0

0 6' (SLL Y
AR

SW

002"
Wl

B0
35 1 18/14 4- 258035 ~1— 0 —~ 35 —— SS— 1020 1
40 ﬂ/ﬂE
GC
. %
o
GW D o
50 a

26.5-30' As above, becomes sand and GRAVEL (GW) at ~28'.

30-31.5' Brown, silty fine to medium SAND (SW), intervals of fine to coarse,
well-graded sand, trace gravels, intervals of clayey silt to silty clay.

31.5-35' Well-graded, fine to coarse SAND (SW), intervals of silt and clay,
gravels at 31" and 33"

35-36.5' Coarse sand and GRAVEL (GC), little fine to medium sand,
interbedded silt and clay, damp.

36.5-40' As above, cobbles begin at ~37.

40-45' GRAVELS and cobbles (GC), minor silt, clay and sand, damp.

45-50' As above, sand and GRAVEL (GW) 48-50', moist.

Total depth 50" below ground surface.
No groundwater encountered.
No odors or PID reading encountered.




) ) IZ:Hl////////
. L/ /
/4
..... AU
100 — 4 . ! Vapor Piezometers
b . (from left fo right)
7 7 VP-96-1B-50
AV
WV ﬁ 7 VP-96-18-40
717 / VP-96-1B-30
2 7 % % VP-96-1B-14
3°| _.7. 7.- 7 .' [ ]
40’ ——7_ / . \Plezomefer Spacer/Centralizer (3 each)
° 717 /////
wE.l: - ) .- .-
so—LB e . ol p=so
Vertical Scale : 1° = 10
EXPLANATION
. +.-0 -] Redl-MixCement
.O.A O ‘. .
RPN Grout-
»:u - ,:, ; 95% Porfiand Cement and
ek} 3w 5% Voiclay Bentonite
Bentonite Seal-
- Dry crumbles to seal wo’rer table
Bentonite Seal-
7 75% Bentonite Chips and
. //// 25% 8-12 Sand-
Sand Seal-
Colorado #30 Siica PROJECT:  Phoenix-Goodyear Airport
' T Gravel Pack- TME:  Well Construction Log VP-96-18
‘ . * ,» » v Colorado 8-12 Slica '
CLIENT: Goodyear Tire & Rubber .
Note: All Plezometers constructed of 1/2* ID SCH .
40 PVC with 5 1. length of 0.02" moochine slot screen LOCATION: - VP-96-18 ‘A
Note 2: All Plezometer names reference bottom JOB NUMBER: 017761 Metcalf & Eddy
of screened interval




DEPTH (IN FEET)

SAMPLE DATA [ sowtvee | BORING VP-96-1B M:E

- Phoenix-Goodyear Alrport -
T
2 £l w CLENT: Goodyear Tire and Rubber JoB NUMBER; 017761 LMelcal & Eddy
a ; - i = O | DRILLING METHOD: 8.25" Hollow Stem Auger; CME 75HT
S| ouw [Z| W « o | & | cEOLOGST: M. Jos Weidmann
X g g 1g 2| g W | @ | 2 | CONTRACTOR: Heber Mining & Exploraion  STARTDATE: 101205  TIME: 0800
22!l @ 121 31 S 12 13| @ | orLLER: Randy Wider ) FAMISHDATE: 10/1285  TIME: 1435
0-5' Reddish brown, very fine sandy SILT (ML), trace gravel and cobbles, dry.
ML 5-10" Reddish brown, very fine sandy SILT (ML), hard caliche from 7-10', dry.

10-15' Reddish brown, vety fine sandy SILT (ML), trace gravel, hard caliche
~12-13', slightly damp. _

15-20' As above, becomes brown, silty CLAY (CL) at ~16', hard caliche from
~17-19', trace gravels and cobbles.

20-25' Clayey silt to silty CLAY (CL), hard caliche ~21-23', trace to little gravel
and cobbles, slightly damp.

18181 6689 -~ 0-1—25——-SS—-08551 CL 25-26.5' Brown, silty CLAY (CL), slightly damp. |

26.5-30' Brown, silty CLAY (CL), damp.

- 18/16 <~ 12/14/20— 0 —— 30 —{— SS— 09104 30-31.5' Brown, silty GLAY (CL), damp.

31.5-35' Brown, silty CLAY (CL), damp.

AR

- 1877 -+ 8/12/14 - 04— 35 —— SS—F 1205 bod?| 35-36.5' Light brown, medium to very coarse SAND (SW) little fine to sand,
°°§°: trace silt, trace to little gravel, slightly damp.
sw .°°°0 36.5-40' Medium to very coarse SAND (SW), well-graded, gravel at ~31' and
.f’g‘?g 33, minor intervals of silt and clay.
o
(2
:‘g:o" _
4 oS 40-45' Clayey GRAVEL (GC) and cobbles, minor sand, damp.

GC
45-50' Clayey GRAVEL (GC) and cobbles, minor sand sand and GRAVEL

_\\\

(GW) from 48-50', slightly moist.

Q

GW

(o]

Total depth 50' below ground surface.
No groundwater encountered.
No odors or PID reading encountered.




Sand Seal-
Colorado #30 Slfica

Y

. Gravel Pack-
» 1 Colorado 8-12 Sllica

Note: All Plezometers constructed of 1/2° ID SCH
40 PVC with 5 ft. length of 0.02" machine slot screen

Note 2: All Plezometer names reference bottom
of screened Interval

53| B /
/] 7; & ’ ; . 4
4 K K4 é E
10 1 |- | Vapor Piezometers
RIOIA (from left to right)
717 ; VP-96-2-50
_ 4 % VP-96-2-40
o0 — VA V) - VP-96-2-30
7717 % VP-96-2-14
2NN 7p74 |
30' —7 '
ayrl
r-—.. — " .- ' []
40 —7 _: — T~ Plezometer Spacer/Centralizer (3 each)
50' -_E-'..... 8t 1D =50’
Vertical Scale : 1" = 10
. EXPLANATION
." «.-0 .} Red-MixCement
CAQ - 9 :
STy by Grout-
r;' -'~~:;;'/; 95% Portland Cemgn'r and
5% Voiclay Bentonite
' Bentonite Seal-
- Dry crumbles to seal water mble
Bentonite Seai-
L/ B d
L o™

PROJECT:  Phoenix-Goodyear Alrport
TMLE:  Well Construction Log VP-96-2
CLENT: ~ Goodyear Tire & Rubber 5
LOCATION:  VP-96-2 M‘A
JOBNUMBER: 017761 - | Metcalf & Eddy




30 +18/18 4+ Y1211 -4— 0 ~— 30 —— SS—¢ 1005 4

G SAMPLE DATA sotvee | BORING VP-96-2 M‘
w = I Phoenix-Goodyear Alrport Melealr & Ed
Z|yg I - | cueNT: Goodyear Tire and Rubber JOB NUMBER: 017761 LU dy
T gzt & g1 & @ | DRILLING METHOD: 8.25" Hollow Stem Auger; CME 7SHT
E ]y @ w | Z] Yoy o | 8 | ceoLoGiT: M. Joo Weidmann
o1& | 3 g | g £ % W | @ | | CONTRACTOR: Hober Mining & Exploration  START DATE: 10/8/85 TIME: 0920 g
22| @c |2 | 3| & |E | 3| ® | omLER: Randy Wider AMSHDATE: 10005  TIME: 1120
o _
0-5' Brow_n, fine ;andy SILT.
5 ML 5-10' Brown, fine sandy SILT (ML), becomes brown silty CLAY (CL), at ~7",
hard caliche from ~7-8', slightly damp.
%
10 % 10-15" Brown, CLAY (CL), trace to little silt, slightly damp, hard caliche at ~12'.
15 Z 15-20' Brown, CLAY (CL), trace silt, hard caliche from 17-18', damp.
o %
2 % 20-25' Brown, CLAY (CL), trace silt, slightly damp to damp.
25 Z 25-30' Brown, CLAY (CL), little silt, damp.

35 -1 18/14 4~ 102321 4— 0 4— 35 —— SS—1 1026

ML

Sw

,ooo,oo
(o] o

[+
SYANNCE

40 11813 1 1318251 0 ~1— 40 —+— SS—1 1040

CL

GW

U \lo

0

GC

45 1811 1+ 151724 1— 0-’— 45 —— SS—+ 1055 1

GwW

GC

f&\ \030(\&%

30-31.5' Brown, silty CLAY (CL), damp, trace localized organic material.

31.5-35' Brown, SILTY CLAY to CLAYEY SILT (ML), slightly damp.

35-36.5' Brown, clayey SILT (ML), little fine to medium sand, grading at 35.5'to a
silty, fine to medium SAND (SW), trace coarse sand, grading at ~36' to a medium
to very coarse, well-graded SAND (SW), trace to little fine gravel, slightly damp.

36.5-40' Brown, well-graded, SAND (SW), gravel at ~37'.

40-41.5' Brown, silty CLAY (CL), some pockets of gravel, some coarse to very
coarse sand, trace fine to medium SAND (SW), grades at 40.5' to gravel (GW),
some coarse to very coarse sand, trace fine to medium sand, some pockets of
silty clay, damp.

415-45' CLAYEY GRAVEL to GRAVELLY CLAY (GC), minor sand and siit, damp.

45-46.5' Coarse sand to coarse gravel (GW), little fine to medium sand, trace
silt and clay, some pockets of silty clay,damp.

46.5-50' CLAYEY GRAVEL to GRAVELLY CLAY (GC), minor sand and silt, moist.

L

Total depth 50' below ground surface.
No groundwater encountered.
No odors or PID reading encountered.




\Cxw xS/ s

7 7|7
10 ——'-:. b ',: | VAPOR_PIEZOMETERS:

o
. _é. é g /, VP-96-13

".?1::;.1 PIEZOMETER' SPACER/CENTRALIZER {3 EACH)

w Y

N 1E-..: "
WA
50 —:é "]

VERTICAL SCALE: 1" = 10

EXPLANATION
- BENTONITE SEAL - DRY CRUMBLES 7O
SEAL WATER TABLE
3 BENTONITE SEAL - 75% 8-12 BENTONITE
CHIPS AND 25% 8-12 SAND
.E SAND SEAL - COLORADO #30 SILICA
LOCATION: VB-96

E GRAVEL PACK - COLORADO 8-12 SILICA °
JOB NUMBER: 012014-0001 M E

* ALL PIEZOMETERS CONSIRUCTED OF 1/2' ID SCH 40 PVC: ¢
WITH 5 FT. LENGTH OF 0.02" MACHINE SLOT SCREEN Metcalf & Edgly

PROJECT. Phoenix - Goodyear Airport
TIMLE: Well Construction Log VP-96
CLIENT. Goodyear Tire & Rubber




- PAGE JOB NUMBER CLIENT LOCATION
_ VP 9 I OF 2 | 012014-0001. GOODYEAR TIRE AND RUBBER VB-96
6 DRILLNG METHOD 8.25' LD. SAMPUNG MEHOD 2° ID. X 18"
HOLLOW STEM AUGER CAL. MODIFIED SPUT SPOON SAMPLER .
CONTRACTOR HEBER MINING AND EXPLORATION - CME 45HT START DATE:  2/11/93  TME: 1040
DRILER RANDY ENGINEER WEIDMANN FINISH DATE: 2/11/93  7TMe: 1430
8| &
w - 172
& h | < w
> (=] & O
0] a2 W Z 7]
O L Zz = fad
e L a = © o]
£l & 2 | o e |ZS1 Z
L & | 2|28 & [S&| 2
= & > i o o e
! < Y > qz | O
| z|38|2|8| £ |5
u_' - —
a g z by o P 3 Q DESCRIPTION
0 SURFACE: DIRT
v
| %
— 2 /
3 % |
4 l/ CL -
ss | 1814 4 2/2/2 n - 7 BROWN, SITY CLAY, CL, SOFT, MOIST, ORGANIC MATERIAL AT 5 BGS
— 6
7 /
— 8
—% | s 18/14 9 47475 0 BROWN, CLAYEY SILT, ML, STIFF, MOIST, TRACE SAND ‘
10 !
— 11
ML
— 12
e 13 s
— Ml s 18/14 14 5/5/16 0 AS ABOVE, GRADING TO SILTY CLAY, CL, VERY STIFF, MOIST
— 15 ! _
/7
l— 16 [ CL /
17 7/
— 18 /
— 19 s | 1ens 19 8/70/51 | 31.8 ML | REDDISH BROWN, SILTY CLAY/CLAYEY SILT, HARD, MOIST, SOME SAND,
|20 I L 11| GRADING AT 20' BGS TO CALICHE, HARD
— 21
CAL
— 22
— 23 T
— HE I
Al o 18/15 24 10/10/M 20 Lo UGHT BROWN, FINE SAND, SP. MEDIUM DENSE, MOIST, GRADING
— 25 ! 7/// AT 245" BGS TO YELLOWISH RED. SILTY CLAY, CL. MOIST
— 26 CL
27 /
/ /]
— 28 W
- - M 7
Bl s | we 29 13/23/23 | 33 /;//// BROWNISH YELLOW, SILTY SAND, SM, VERY DENSE, MOIST, POORLY
F a0 % (or sl GRADED, GRADING AT 30° BGS TO SAND, SW, WELL GRADED, LITTLE
I : glljf\YMﬁND GRAVELS, GRADING AT 30.5° BGS, TO DARK BROWN, SANDY
— 31 ,
ML _
| °
— 33 SESTEEC '
| s
Ml ss | 1ene 34 g | 2w | 2 Pors ] UGHT BROWN TO BROWN, FINE TO MEDIUM SAND, SP, VERY DENSE.
L 35 =% "+ 1 MOIST, POORLY GRADED




¢

VP-96

PAGE
2 OF 2

JOB NUMEER CUENT LOCATION
012014-0001 GOODYEAR TIRE AND RUBBER VB-96
DRILLNG METHOD 8.25" I.D. SAMPUNG METHOD 2° X 18

HOLLOW STEM AUGER CAL. MODIFIED SPLIT SPOON SAMPLER

CONTRACTOR HEBER MINING AND EXPLORATION - CME 45HT

START DATE:  2/11/93 TME: 1040

DRILLER RANDY ENGINEER WEIDMANN FINISH DATE:  2/11/93 TME: 1430
)
T
8| E |2 o
o w t
ay] a) 2 X
> = (24 O
@) & = > 0
e lEl2| 5 |§
Q. o~ ~
Elel S| 2|8 e |<2| &
pd a
w o i Z & a “a <
> (a4
12121 2|3 ¢ |Fz| ©
B2 2| 2|12 8 |32 &
alS| 2 S | & = <= | 9 DESCRIPTION
B 3 = PRSP
36 PSP
- 7%
[ 38 )
L 390 DARK BROWN, SANDY CLAY, CL, HARD, MOIST, GRADING TO GRAVELLY
ss | 18/15 39 E 45/75/7 24 SAND, SW, WELL GRADED, LARGE COBBLE IN NOSE OF SAMPLER
| 40
— 41 DRILLERS REPORT GRAVELS AT 39.5 FT
|— 42
|5
_44 [ -Db
ss | 18/18 44 29/50/50 8 %20 9 DARK BROWN, GRAVELLY SAND, SW. VERY DENSE. MOIST, SOME CLAY,
‘_45 E 7> o] WELL GRADED, BLACK STAINING ON COBBLES AND GRAVELS, NO ODOR
N 53453
(-} Oo o
foe 47 929 O
| 4 oy [v] /‘,P
oMo
— 9 s | 12112 49 § 38/75 12 a5 SANDY GRAVEL, GW, VERY DENSE. MOIST, WELL GRADED, LITTLE
5 [.".7. .| CLAY, GRADING TO COARSE SAND, SP, POORLY GRADED, SOME GRAVEL
o F 275" | NO STAINING _
[ 52 505 03]
. LK
F WATER LEVEL AT 53.5' BGS ON 2/11/93
— o9 L
541 ss | 18018 54 10/16/21 0 53' i\go?’u BROWN, MEDIUM SAND, SW, DENSE. WET. WELL GRADED
— 55 E 3,0,5%,0.9
[~ YA
| e 00020l L] DENOTES MEASURED WATER TABLE DEPTH




DEPTH (IN FEET)

WELL
CONSTRUCTION

SAMPLE DATA SOIL TYPE
=
Q.
& 2 2
= w w
gl g |dz] @ g
AEREEREAE:
c | & | F2|1D|o

BORING VEW-92-1 M;
Phoenix-Goodyear Airport Motcall fEddy
CUIENT: Goodyear Tire and Rubber JOB NUMBER: 017761 ’

DRILLING METHOD: 6.25" Hollow Stem Auger; CME 75HT

GEOLOGIST: M. Joo Weidmann .

CONTRACTOR: Heber Mining & Exploration START DATE: 10/30/85 TIME: 1205

DRILLER: Randy Wilder FINISH DATE: 10/30/85  TIME: 1325

10 4

15

30

CL

GC

Y

sw

[
00
DS 00

0-5' Light brown, sandy SILT (ML), trace gravel, dry.

5-10' As above, hard caliche from 7-8'.
10-15' As above, hard caliche from 10-11', becomes brown, silty CLAY(CL) at
~11, slighty damp.

156-20" Brown, CLAY (CL), little silt, slightly damp.

20-25' As above.

25-30' .Brown, CLAY (CL), trace silt, slightly damp.

30-35' Browp. CLAY (CL), slightly damp.

35-40' Brown, CLAY (CL), litde §ilt, slightly damp.

40-45' Becomes GRAVELLY CLAY to CLAYEY GRAVEL (GC) at ~40', little

coarse sand, trace silt, damp.

45-50' As above, little coarse sand, becomes medium to very coarse SAND (SW)

at ~48', trace gravel, moist.

Total depth of 50° below ground surface.
No groundwater encountered.
No odors or PID readings encountered during drilling.




BORING VEW-92-2 | M:

GC

50-55' Same as above, slightly moist.

Total depth of 55' below ground surface.
No groundwater encountered.
No odors or PID readings encountered during drilling.

E WELL SAMPLE DATA SOIL TYPE o -
i Phoenix-Goodyear Airport Mefoali 8 &
z CONSTRUCTION E CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761 o
z a8 o ® | ORILLING METHOO: 8.25" Hollow Stem Auger; CME 7SHT
E E w E‘ g o 8 - GEOLOGIST: M. Joe Weidmann
a < g ;E olz CONTRACTOR: Haber Mining & Exploration STARTDATE: 9/28/85  TIME: 0745
g1 3 |13z|81|a DRILLER: Den Hatcher ANISH DATE: 9/2885  TIME: 1430
o Q| -
4] 0-5' Light brown, silty sand to sandy SILT (SM), trace to little gravel, trace to
sM [ | localized hard caliche, dry.
| o
o L
o |O 1
57 5-10' SILT (ML), grades to a CLAY (CL), at ~7", trace to little hard caliche, caliche
ML layer at ~7, dry.
104 % 10-15' Brown, CLAY (CL), little to some silt, caliche layer at ~12", slightly damp.
% 15-20' Brown, CLAY (CL), trace to little silt, damp.
20 Z 20-25' Brown, CLAY (CL), increasing silt towards 25', caliche from ~22-24', damp.
" 25 //
25-30" Brown, SILT (ML), grading to a SILTY SAND/SANDY SILT (SM), at ~29'.
ML
=
%0 sm 1%l 14 30-32" Sandy SILT (ML), slightly damp.
o IQ
9%
¥
. e
SW b"g‘i 32-39' Fine to coarse SAND (SW), well-graded, gravel layer at ~36-37.
55
&
o
D °°00
40 % 39-46' Brown, CLAY (CL), trace to little silt, trace sand, damp.
o %
457 é 46-50' CLAYEY GRAVELS to GRAVELLY CLAYS (GC), trace sit, litle sand,
damp. -
50




E SAMPLE DATA SOIL TYPE BORING VEW-92-3 M;
= consﬁsblénon T Phosnix-Goodyear Alrport Melcall & Eddy
Z E CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761
E a 4 @ DRILLING METHOD: 8.25" Hoflow Stem Auger; CME 75HT
u z s y g o | 8 | oEoLOGIST: M. Joo Weidmann
P % S E | Q ; CONTRACTOR: Heber Mining & Exploration  START DATE: 9/27/95 TIME: 094
I £ | & | 32 | 3| ® | oRILER: DanHaicher RNISH DATE: 9/27/%5 TIME: 1
o R E 2 5 q .
v 2 Bk 0-12' Lt brown, SILT (ML), trace to little sand, trace to little silt, dry, increasing
{"C- o m“ clay and decreasing sand towards 8' caliche layer hard at ~8'.
LYy 3 .
YOS i
N d ()
by |
4 ¥ ARl
5 a4 Bs Banrne
SO ML
) Urpee
2%
4 /4 Sea
104 |t
3" Slot 0.020°
s % 4 Wil Screen
‘. 4 ./
. . cL 12-14' Brown, CLAY (CL), litde silt, trace sand, slightly damp.
. . { 38 Pea / }

. . ] Gme e 5| 14-17° Brown, silty fine to medium SAND (SW), trace coarse sand, slightly damp.

. g sw }.90d ‘

. R O o X
: ‘. o * ao . . .
Ny N 7 17-36' Brown, CLAY (CL), little to some silt at top of interval, trace fine to medium
. . sand at top of interval, slightly damp to damp, hard caliche at ~22, increasing silt
‘e . and fine to medium sand at the battom of interval

204 (19" 4 / '

25 .‘ : o % d
. ‘4 CL % :
=3 7
. B : 8" Pea %

35 : 4 o] Gravel /

A Vi _ .

. . d oo 36-39' Silty fine to medium SAND (SW), gravels at 39', slightly damp.
a s I T

b = sw O d

B pis

N . 39-44' Brown SILTY CLAY to CLAY (CL), trace to little sand, damp.

40 : J ] / .
= cL
s + of 3" Slot0.0207 /

X ] et Seoon /
.s . 44-55' GRAVELLY CLAYS to CLAYEY GRAVELS (GC), trace to little sand and

s |, . d f silt, slightly moist to moist, very moist at bottom.

JE: é ®
S| Seddy % Total depth of 55" below ground surf
‘s . p ground surface.

Groundwater encountered at ~54.5' below ground surface.
No odors or PID readings encountered during drilling.




LTI 15777 T

s VAPOR PIEZOMETERS:
v E.

JIEIRL g VP-92-52

ldlalos) 92
, VP-92-17
20 —!!!

» . =

7'1 “‘L"-vi PIEZOMETER SPACER/CENTRALIZER (3 EACH)
"1
o =
) —T:E

i .

= _..° .| VERTCAL SCALE: 1 = 10f

EXPLANATION

PROJECT: Phoenix - Goodyear Almport
[ 1 NG 5% VORLAY BENTORTE
' TIMLE: Well Construction Log VP-92
BENTONTE | SEAL - 75% 8.12 BENTONITE -

CHPS AND 25% 8-12 SAN CUENT: Goodyear Tire & Rubber
[:j SAND SEAL - COLORADO 480 SIUCA
LOCATION: VB-92

GRAVEL PACK - COLORADO 8-12 SIUCA
I JOB NUMBER: 6791-0001 M:E

ALL PEZOMETERS CONSTRUCTED OF 1/2° ID SCH 40 PVC
\MTHSFI’ LENGTH OF 002 MACHNE SLOT SCREEN Metcalf & Eddy




1 OF 2 | 006791-0001 GOODYEAR TIRE AND RUBBER VE-52 !
VP -92 ORILNG METHOO 825 1D. | SAMPUNG MEMOD 2.5° O.D. CME ‘_,
HOWLOW STEM AUGER CONTINUOUS CORE BARREL - IN AUGE..

CONTRACIOR HEBER MINING AND EXPLORATION - CME 7S5HT

START DATE:  5/26/92 ™e 0845

DRIUER RANDY eNeiNER ZACHARY WEATHER SUNNY 95°F ANISH DATE:  5/26/92 e 1505
2 |E
w 7]
(4 w
g 15| 2 5
[+4
Q|5 & z
& = - ©° o
& > (3] & o3 £
£ | g <l = a ’a
= g o S @ e 4
E > 8 W~ o) ‘LS
w > —4
Wl g 2 § o) 2 = g& DESCRIPTION
0 SURFACE: DIRT - UNGRADED AND AAT
soL | 060 [N/A 0920 N/A N/A [T T Bl MED. BROWN (10YR 6/8), MED. TO FNE SANDY SLT WITH TRACE CRs.
S o [%lof | SAND AND ANGULAR ANE TO MED. GRAVEL. DRY
o
2 1 :
— 2 : R
|
4| sou| eors {na 0925 N/A NA o LI°ld MED. BROWN (10YR &/8). MED. TO FANE SANDY SIT TO SLIY SAND.
5 - '] TRACE CRs. SAND AND ANE TO CRS. GRAVEL. DRY
L . o |t
e 7 . nn
o . .
— 8 o 1%l | 8.5 - (10YR 8/3), TRANSIION TO CEMENTED SILTY SAND WITH PARI
9 of | CAUCHRICATION' (50%), DRY TO MOIST
sor | /0 [na Y000 N/A N/A [ ov |9 UT. BROWN, SLTY SAND TO SANDY SLT WITH WHITE CALICHE AT
10 o 1 k| 10751150 BGS
o 1t
— 12 j :
L .13 1 o
Q
Ml son | eoren A 1010 N/A wa [T Pl T U TO MED. BROWN (1OYR 8/3). FINE SANDY SILT WITH WHITE CALICHE
15 . “'J’ IN VEINS, MOTTLED, CALICHE APPROX. 30~40%. MOIST
— 16 ﬁ o
r— 17 j °dn
L 18 o
(-1
— 191 son | coreo A s | NA | NA [ 74 sown. clavey coars SAND (19:20, GRADES 1O BROWN (IO /8)
[ 20 [ CLAYEY VERY ANE SAND AND SLT WITH APPROX. 20-30% CALCHE IN
VENS 21.5-22.5, MOGST
— 21
-y
L 23
— 4 son | eoro |Na 1055 NIA N/A (7. BROWN (10 YR 8/3), MED, SIIY SAND WITH SOME CLAY.
| 25 TRACE TO SOME (<1ov.)wscnswvms.moe'rooav
| I .
|27
U, BROWN. SLTY SAND AND CALICHE (50%), INDURATED
— 28 =+ AND N VEINS
— 2| son | cors |na nmes § MmA | wa [0 U sROWN (10VR 8/3), MED. SAND WITH TRACE CAUCHE N
|30 2008+ ] VENS (<10%), SUGHILY MOIST TO MOIST
=1 g ®
L :
— 3 _
b — 34 ’ ) : T
soL A n ! 10YR 3/3). COARSE SITY SAND WITH SOME CRS. GRAVELS.
L“ 40/30 |N/ I 0 N/A NIA M 4 | BROWN (¢ Ttl)’ Y, SAND =




VP-92

2 0F 2

JOB NUMBER
006791-0001

CLENT . LOCATION
GOODYEAR TIRE AND RUBBER VB-92

DRLLING METHCO 825" I.D.
HOLLOW STEM AUGER

SAMPUNG MEMOD 2.5° O.D. CME
CONTINUOUS CORE BARREL - IN AUGER

CONTRACTOR HEBER MINING AND EXPLORATION - CME 78HT

SURT DATE  5/26/92  TME 0B45

DRILER RANDY ENGINER ZACHARY WEATHER SUNNY 95°F ANISH DATE:  5/26/92 T™ME 1505
N
9 - E n
<t w w
2R
E p-
w | 2 g " R
€ lg| 8 g| . el 8
=l Blojg|, | £ (2B 2
a § zZ | & g = 2 §§5 ) DESCRIPTION
— 35 o T.I 1l
L 34 o M
— 37 DK. BROWN (10YR 3/3), SUIY CLAY WITH TRACE CRS. GRAVEL
" SUB-ANGULAR TO SUB-ROUNDED, MOIST
L 3% .\
SOIL | &0/48 NA | 1150 N/A N/A 17 BROWN (10YR 6/8), CRS. SAND WITH TRACE ANE TO MED. GRAVEL
— 40 : | SUB-ANGULAR TO SUB-ROUNDED, MOIST TO VERY MOIST
L 41 4
— 42
e et
oMl SOME CRS. GRAVELS AT 43' BGS
— 4 sou | eorz N/A | 1215 N/A N/A {J. BROWN TO MED. BROWN (10YR 8/3 TO 10YR 6/8), SLIY TO AINE
- 45 ‘ b{ TO, MED. SANDY GRAVELS (023 CM) SUB-ANGULAR TO SUB-ROUNOED.
o QGMT | TRACE SLI. MOIST TO VERY MOIST, FRIABLE
. i
ot
e 48 o 0.7
®lson | s N/A | 1230 N/A N/A | x.O1 DK BROWN (10YR 3/3), WITH BANDS OF RED (10R 3/6) AND GREEN
55 3;0- i1 (5G 6/1), VERY CRS. GRAVEL (02-5 CM) SUB-ANGULAR, AND
5 (207X WITH TRACE MED. SANDS, GRAVEL HIGHLY WEATHERED ANO mwu
-~ O.g,
fb— 52 . GP O
p— 53 é."?‘...-q.
— 54 | * 5] MED. BROWN TO DK. BROWN (10VR &/8 TO 1OYR 3/3), CRS. TO VERY
mmiee A CRS. GRAVIES (02-5 CM) ANGULAR. AND CRS. SAND WITH SOME FINE
— 55 Q- O.:f COBBLES. VERY MOIST
Y ..'-0::64
L &7 Q- Y
SOIL | 10/10 l s7 | 1407 | a3rraaey | N/A 3-o.= o MED. BROWN (10YR 3/3), CRS. GRAVEL (0.2-§ CM) ANGULAR TO
— 58 Po2- -] SUB-ANGULAR, AND CRS. TO MED. SAND, GRAVELS FRABLE.
L 5%
— 0 wmmnuns BGS AT 1500 ON 5/26/92
b 4] e e e e
— &2 (2] DENOTES MEASURED WATER TABLE DEFTH
— &4
— &5
— 66
— 67
— 48
— &9
—70 -




of screened Interval

N9 | ¢
R /?
VB B |
'~ :} Py AL ;‘..
SEAREICER
i ‘CH {0 - *..
10 Z 4 Vapor Piezometers
A B e S _-(4 (from left o right)
SINIE VP-92-2-50
g VP-92-2-41
I I VP-92-2-32
20 ——
% /// VP-92-2-19
/
N
30, — [ ] I. E » . [ ]
%— [ ]
U vz 7.
[. .I E ] L ] ...l
40 717 . T ~~ Piezometer Spacer/Centralizer (3 each)
v
50— Br e L s lpaso
Vertical Scale : 1° = 10’
EXPLANATION
. «.-0 -] Redi-Mix Cement
oo,
r \- XY M e 7, Gro‘:“-
'/; l--—‘“:;;.'/; 95% Portiand Cement and
5% Voiciay Bentonite
Bentonite Seal-
Dry crumbles to seal water table
Bentonite Seal-
75% Bentonite Chips and
25% 8-12 Sand
Sand Seal- .
Colorado #30 Sliica PROJECT:  Phoenix-Goodyear Airport
. . Gravel Pack- TMLE:  Well Construction Log VP-92-2
. " s s 9 I -] N
: Colorado 8-128lica CLENT:  Goodyear Tire & Rubber -
Nole: All Plezometers constructed of 1/2" ID SCH . WeoX
40 PVC with 5 ft. length of 0.02° machine siot screen LOCATION:  VP-92-2 ‘A
Note 2: All Plezometer names reference bottom JOB NUMBER: 017761 - Metcalf & Eddy

"'4




SAMPLE DATA

DEPTH (IN FEET)

IN. RECOVEREDY

IN. DRIVEN

PTH

PID/PPM
SAMPLE DE
SAMPLE TYPE
TIME

USCSs
SYMBOLS

BLOWS PER

6 INCHES

BORING VP-92-2 M

Phoaenix-Goodyear Alrport Metcalf &AEddy

CUENT: Goodyear Tire and Rubber JOB NUMBER: 017661
DRILLING METHOD: 8.25" Hollow Stam Auger; CME 75HT

GEOLOGIST: M. Joe Weidmann

CONTRACTOR: Heber Mining & Exploration START DATE: 10/31/85 TIME: 0915
DRILLER: Randy Wilder FAMNSH DATE: 103195  TIME: 1205

10

15

OO

25 1 18/18 4122839 4~ 0 —+— 25 —}— SS—

18/18 1

N\

35 =

-18/18 4

161923 4— 0 - 35— SS—

Do

40 —

16716

OVO Y
0090

5]°)

~o U

Vo
0o

45 +18/17 4

- 17/28/36

RN

0-5' Grass at surface, roots to about 2 or 3'. Silty clay to clayey SILT (ML) to &'

5-10" Light brown, clayey SILT (ML), slightly damp, hard caliche from 8-10".

10-15' Light brown, SILT, some clay, slightly damp, hard caliche from 10-14',
brown, silty CLAY (CL), begins at 14, slightly damp.

15-20' Brown, CLAY (CL), little silt, slightly damp.

20-25' Brown, CLAY (CL), little silt, slightly damp.

25-26.5' Brown, silty clay to clayey SILT (ML), slightly damp.
26.5-30" Brown, silty clay to clayey SILT (ML), slightly damp.

30-31.5' Brown, clayey SILT (ML), slightly damp.
31.5-35' As above, clay from ~32-34",

35-56.5’ Brown, silty clay to clayey SILT (ML), brief interval of fine to medium
sand, trace coarse sand, slightly damp.

36.5-40' As above, coarse sand and GRAVEL (GW) begins at ~37', little fine to
medium sand, trace silt, slightly damp.

40-41.5' Coarse sand and GRAVEL (GW), little fine to medium sand, trace silt,
slightly damp.

41.5-45' As above, becomes CLAYEY GRAVEL (GC) at ~44", some silt, litle
sand, slightly damp.

45-46.5' Coarse sand and GRAVEL (GC), with intervals of brown, silty dlay,
little fine to medium sand, damp.

46.5-50' CLAYEY GRAVEL (GC), little coarse sand, moist.

Total depth 50° below ground surface.
No groundwater encountered.
No odors or PID reading encountered.




'S1
" 2 - e
_7 /
10 —f = Vapor Piezometers
. (from left to right)
- VP-92-3-55
7' VP-92-3-37
20 _é VP-92-3-27
VP-92-3-17
v
o — W ez
'; //z : -' [~ Plezometer Spacer/Centralizer (3 each)
40 ——Z /
7
%
%
7 _
122, ®
50— L% Sttt

60' D = 60°
Vertical Scale : 1° = 10
EXPLANATION
. -.-0 -] Red-MixCement
SN -9
Ty par Grout-
'/; 'b;'u' ’ ;' 95% Portland Cement and
D 5% Volclay Bentonite
Bentonite Seal-
Dry crumbles to seal water table
Bentonite Seal-
///// 75% Bentonite Chips and
25% 812 Sand
Sand Seal-
Colorado #30 Slica PROJECT:  Phoenix-Goodyear Airport
T . .« | GravelPack- TILE:  Well Construction Log VP-92-3
« " .= =9 Colorado 8-12 Silica
CLIENT: Goodyecr Tire & Rubber
Note: All Plezometers constructed of 1/2° (D SCH . 0.
40 PVC with 5 ft. length of 0.02° machine slot screen LOCATION:  VP-92-3 !
Note 2: All Plezometer names reference bottom JOB NUMBER: 017761 Metcalf & Eddy

of screened Interval




; .
& SAMPLE DATA sowtvee | BO Flll_‘f;‘lfd VPA-192-3 M‘
W Phoenix year Alrport A
('S
Z g E w CLIENT: Goodyear Tire and Rubber JOB NUMBER: 017761 Metcall & Eddy
T|dz| & = @ | DRILLING METHOD: 8.25 Hollow Stem Auger; CME 75HT
E Qs Q Flwl oy o | & | eeoLoasT: M. Jos Weidmann '
CR T g 3] g 2 < y 3 2 | CONTRACTOR: Heber Mining & Exploration START DATE: 9/26/95 TIME: 0730
Zzz| 22 |E| §| 8|2 | S| % | orier: danHache ANISH DATE: 9/2685  TIME: 1400
°
0-5' Lt. brown, SILT (ML), with little fine sand and trace to little clay, dry.
5 5-15" SILT (ML), little fine sand and little clay, decreasing sahd and increasing
clay towards 15', little hard caliche from ~8-10', dry.
ML
10
15 // 15-20' Brown, CLAY (CL), trace to little silt, slightly damp.
CL %
2 20-25' Brown, clayey SILT (ML), increasing sand and decreasing clay towards
25, slightly damp.
ML
25 4 18/18 -14/15191—0 1—25 —1— SS—- 0814 L. 25-26.5' Brown, silty fine to medium SAND (SW), trace coarse sand, slightly
.°°°0 damp, trace localized caliche, grading to a fine to coarse well-graded sand, trace
3:93 to little silt.
00| 26.5-30' Fine to coarse well-graded SAND (SW), slightly damp.
o5
30 T18/18 1~ 11/1921 1 0 -— 30 —— SS—} 0840 g«:f, 30-31.5" Brown, fine to coarse well-graded SAND (SW), trace very coarse sand,
swW °°§’° trace fine gravel, slightly damp, trace to little fine to coarse gravel at ~26",
P g%oo intervals of silt and clay towards ~26.5".
332 31.5-37" Brown, fine to coarse well-graded SAND (SW), slightly damp, gravels
p [ encountered ~34'.
2o
35 el
2
2 0 37-43' Brown, CLAY (CL), trace to little silt, damp, gravels/cobbles encountered
/ at ~39-40". '
40 cL %
&i 43-45' Gravel/cobble layer.
D o
cw b2 ‘ .
45 11818 1~ 11/41/501~ 01— 45—~ SS—10835 1 P $1 45465 SANDY, GRAVEL AND COBBLES (GW), trace o little silt and clay,
= damp to slightly moist, contact at ~46.25' to a brown, medium to coarse, well-
0 50 graded SAND (SW), litde to some fine sand. trace silt, little to some very coarse
SW »0%00 sand, trace to littie fine gravel.
b So{ 46.5-47 Well-graded SAND (SW), slightly moist.
s f 47-48' Gravel and cobbles.

55

GC

NN

48-60' CLAYEY GRAVELS to GRAVELLY CLAYS (GC), little sand, little silt,
cobbles towards bottom, moist, wet at bottom.




. . .
E SAMPLE DATA sowtvee | BORING VP-92-3 (contd,) R
5 Phoenix-Goodyear Airport "o
w pd
z| 8 . El w CLENT: Goodyear Tire and Rubber 408 NuMBER; 017761  LMetcall & Eddy
%z | W, 8 fad @ | DRILLING METHOD: 8.25 Hollow Stem Auger; CME 7SHT
E Qs S% =2l 9l y o | & | cEOLOGIST: M. Joe Waidmann
°1d5| 32 |51 33|y |8 S | CONTRACTOR: Hobor Mining & Exploraion  START DATE: 9/26/85  TIME: 0730
ZZ 2o | & 7y S 1E S | » | oRLLER: Dan Hatcher FINISH DATE: 9/26/85  TIME: 1400
. 7
GC /
& 4
Total depth of 60" below ground surface.
Groundwater encountsred at 59 below ground surface.
No odors or PID readings encountered during drilling.
85
70
75
80
85
90
95 o -
100
- @
110




E WELL SAMPLE DATA SOIL TYPE BORINooGd VE\IN-27A-1 ' M‘
i Phoenix-Goodyear Alrport Metcall & Ed
z CONSTRUCTION £ CUENT: Goodyear Tire and Rubber JOB NUMBER: 017761 %
E B o ] DRILLING METHOD: 6.25" Hollow Stem Auger; CME 75HT
[} z Y ; 3 » Q GEOLOGIST: M. Joe Weidmann
e 1§ |§ ﬁ Q| £ 1 cowTraCTOR: Haber Mining & Exploration START DATE: 9/29/85  TIME: 1230
| & | 32 | 2| ©» | oriLLER: Dan Hatcher/Randy Wilder RNISHDATE: 10285  TIME: 1050
°
0-9' Light brown, fine sandy SILT (ML), dry.
5 ML
7 7” 75% Bentonite
/) /] 25 s
4 é/ Seal
07 | =+ | > sot0.020r 8-11' Brown, clayey SILT (ML), dry.
s E‘, ‘] Well Sareen
L= é 11-20" Brown, CLAY (CL), to silty clay, slightly damp.
201 % 20-25' Brown, CLAY (CL), 1o silty clay, damp.
oL /
25 % 25-30' Brown, CLAY (CL), to silty clay, damp.
%09 / 30-32' Brown, CLAY to SILTY CLAY, gravels at ~31'. At 32' becomes a fine to
/ medium, well-graded sand, little silt, litle coarse sand, trace gravel.
ood 32-38' Fine to medium, well-graded SAND (SW), little silt, litle coarse sand, trace
239 gravel, slightly damp.
00 4
sw [
%7 00
5
o
Zo"}noc
409 38-55' CLAYEY GRAVEL to GRAVELLY CLAY (GC), trace 1o little sand, trace silt,
/ coarser gravels and cobbles at ~50°.
3" Slot0.020° %
Well Saeen
2L~
45 -
ac %
50 fa
. % Total depth of 55' below ground surface.
Q/ No groundwater encountered.
55 —NN / No odors or PID readings encountered during drilling.




PN

S R

5>
o —[.] . .
dfalali
" _... .-é: .
71
%
z
30" —a i= .- :'
A7
é////
s —{*H -
I
500 —

EXPLANATION

BENTONITE SEAL - 50% BENTONITE
CHIPS AND 50% 8-12 SAND

S niS] GROUT - PORTLAND CEMENT
izl AND 5% VOLCLAY BENTONNE

BENTONITE SEAL - DRY CRUMBLES TO
SEAL WATER TABLE

BENTONITE SEAL - 75% BENTONITE
CHIPS AND 25% -8-12 SAND

SAND SEAL - COLORADO #30 SILCA

GRAVEL PACK - COLORADO 8-12 SILICA

* ALL PIEZOMETERS CONSTRUCTED OF 1/2" ID SCH 40 PVC
WITH § FI. LENGTH OF 0.02" MACHINE SLOT SCREEN

.

s

VAPOR PIEZOMETERS:

VP-27A-45
VP-27A-35
VP-27A-21
VP-27A-12

PIEZOMETER SPACER/CENTRALIZER (3 EACH)

VERTICAL SCALE: 1" = 10

TMLE:  Well Construction Log VP-27A
CLIENT: Goodyear Tire & Rubber
LOCATION:  VP-27A

PROJECT. Phoenix - Goodyear Airport

‘

JOB NUMBER: 012014-0001 M:E

Metcalt & Eddy
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VP-27A

PAGE
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JOB NUMBER CLENT LOCATION
012014-0001 GOODYEAR TIRE AND RUBBER VP-27A
DRILLNG METHOD  8.25" I.D. SAMPLNG MEHOD 2" ID X 18"

HOLLOW STEM AUGER

CAL. MODIFIED SPLIT SPOON SAMPLER

CONTRACTOR  HEBER MINING AND EXPLORATION - CME 75HT
ENGINEER WEIDMANN/SPRINGER

DRULLER KEVIN

START DATE:  7/14/93 TIME; 0615
FINISH DATE:  7/14/93 TIME: 0840

DEPTH (FEET)

SAMPLER TYPE

IN. DRIVEN/RECOVERED

RECOVERED INTERVAL

SAMPLE NUMBER(DEPTH)

TIME

BLOWS PER 6 INCHES

SAMPLE VAPORS
(PID IN PPM)

DESCRIPTION
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~— 35

SOIL
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SOl
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18/18

18/15

1818

18/18

1816

20

25

30

0630

0642

0700

0710

0725

0740

12/18/23

8/15/28

41013

2138

10/17/24

6/12/20

69.3

14

16.2

142

LIGHT BROWN [10YR 8} TO BROWN (10YR 4/8), SILIY CLAY, CL, HARD, DRY
TO SUGHILY MOIST, TRACE MILDLY FORMED CALICHE, SOME ROOTS -

BROWN (10YR 6/8), SILTY CLAY, CL HARD, SLIGHTLY MOIST, SOME WELL
FORMED CALICHE, TRACE EUHEDRAL GYPSUM CRYSIALS

BROWN {10YR &/8) TO YELLOWISH RED (5YR 4/6), SAND, SW, WELL GRADED,
MEDIUM DENSE, MOIST

YELLOWISH RED (SYR 4/6), SILTY CLAY, CL. HARD, MOIST, CALICHE IN NOSE
OF SAMPLER, TRACE BLACK ORGANIC MATERIAL

YELLOWISH RED (SYR 4/6), CLAYEY ST, ML HARD, MOIST, VERY FAINT ODOR

BROWNISH YELLOW (10YR 6/8), SILTY SAND, SM, WELL GRADED, HARD, MOIST,
BLACK STAINED AT ~30 TO ~30.5 FEET, SLIGHT ODOR
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2 OF 2 | 012014-0001 GOODYEAR TIRE AND RUBBER VP-27A
VP "'2 7A DRLLNG MEHOD  8.25" I.D. SAMPUNG MEHOD 2" ID X 18"
HOLLOW STEM AUGER CAL. MODIFIED SPUT SPOON SAMPLER
CONTRACTOR  HEBER MINING AND EXPLORATION - CME 75HT START DATE:  7/14/93 e 0615
DRILER KEVIN ENGINEER WEIDMANN/SPRINGER FINISH DATE:  7/14/93 T™E: 0840
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EXPLANATION

||

%
=
AU
w—Jt L |-8 Vapor Piezometers
Al (from left o right)
% ' VP-27A-2-49
2 VP-27A-2-40
. _é VP-27A-2-30
7 VP-27A-2-14
21717
30,__7' 7‘ / .

40

[~ Plezometer Spacer/Centralizer (3 each)

Vertical Scale : 1° = 10’

Grout-

25% 8-12 Sand
Sand Seal-

o, 8 Gravel Pack-

Redi-Mix Cement

Colorado #30 Siica

« * .o 1 Colorado 8-12Slica

L4
Note: Ali Piezometers constructed of 1/2° ID SCH . _ K
40 PVC with 5 ft. length of 0.02° machine slot screen LOCATION:  VP-27A-2 & N
Note 2: All Plezometer names reference bottom JOB NUMBER: 017761 Meftcalf & Eddy
of screened Interval

95% Portland Cement and
§% Volclay Bentonite

Bentonite Seal-
Dry crumbles to seal water table .

Bentonite Seal-
75% Bentonite Chips and

PROJECT:  Phoenix-Goodyear Airport
TME: Well Construction Log VP-27A-2
CLENT:  Goodyear Tire & Rubber




E SAMPLE DATA SOIL TYPE BOF&ING VP-27A-2 M‘
Phoenix-Goodyear Alrport N
w x
z @ - E| w CUENT: Goodyear Tire and Rubber J0B NUMBER: 017761  Lelcall & Eddy
L=z w, Bl 9 | DRILLING METHOD: 8.25" Hollow Stem Auger; CME 7SHT
E 8 g g w Z w '2‘ o 8 GEOLOGIST: M. Joe Weidmann '
olE¥E| 38 2 g s W | Q| £ | CONTRACTOR: Hober Mining & Exploration  STARTDATE: 10/485  TIME: 1205
Z2Z| 80 |2 | & | S| E | 3| » | ORLER: Randy Wikier ANSHDATE: 10495  TIME: 1430
°
0-5' Lt brown, SILT (ML), dry, gravel and cobbles encountered at ~2'
s ML 5-10' Light brown, SILT (ML), dry, hard caliche at ~8', becomes brown, clayey
SILT (ML), at ~9", slightly damp.
10 10-15' Brown, clayey SILT (ML), hard caliche at ~12', becomes clay at ~13',
slightly damp. .

15 15-20' Brown, CLAY (CL), trace silt, damp.

cL 20-25' Brown, clay to silty CLAY (CL), damp.

25 4 18/18 + 912115 4~ 0 -}—25 —— SS—4 1242 4 25-26.5' Brown, clay to silty CLAY (CL), damp. .

26.5-30"' Brown, clay to silty CLAY (CL), damp.

RISy

(>
q

0

30-31.5' Reddish brown, silty fine to medium SAND (SW), trace coarse sand,
grades at 30.25' to a brown, silty clay to clayey silt (ML), damp.

30 +18/18 - 1528391 0 30—} 55—+ 12561 SW

ML 31.5-35' Brown, silty clay to clayey SILT (ML), damp.

35 118918 1-1417281- 0 ﬂ—35——55-- 1311 35-36.5' Brown, silty CLAY (CL), trace fine to medium sand, damp, ~30% of
CL sample fine to medium sand, litle coarse sand, trace gravel, filling vertical to
diagonal fractures.

36.5-40" Silty fine to medium SAND (SW), litde coarse sand, gravels and
cobbles at ~36', slightyl damp.

YA\

Do

000"
od

swW

(914
[+
Xt

40-41.5' Brown, fine to medium SAND (SW), trace to little coarse sand, trace
fine to coarse gravel, slightly damp.
41.5-45' As above, GRAVEL and SAND (GW) begin at ~42".

40 -1 18/12 -+ 16/2936 -+ 0 4— 40 54— SS—+ 1330 1

O,

b

0o

R $1*]
0 0%

GwW

pd\J
%y

45 11812 1 403830 0 [~ 45—~ SS— 1350 SwW 45-46.5' Light brown, fine to medium SAND (SW), little coarse sand, damp.

46.5-50' Clayey GRAVEL (GC), minor sand, moist at 50°.

GC

NN

Total depth 50’ below ground surface.
No groundwater encountered.
No odors or PID reading encountered.




ORIFICE PLATE FLOW ELEMENT

CALCULATION SHEETS



11/88/1935 16:89 5165871011 LAMBDA SQUARE/LSI PAGE 82
LAMBDA SQUARE, INC.

Crie #/)
LSI FLOW METERING

v o
P.O. BOX 1119-M - BAY SHORE, NY 11706 | ScH /0‘
(516) 587-1000 - FAX (516) 587-1011

ORIFICE2 (Ver 1. 52) FLOW ELEMENT CALCULATION

Tag.....: AGRA/M&E 1" SCH 40
Spec No.: Date..........: 10/27/95 14:13
Line No.: Equipment No..:
Customer: Customer PO...:
Project#: - Shop Order....:
Revision: Revised By..
CalcType: Beta Ratio Fluid State - Gas
Calculation Equ Ref: Flow Measurement Engr Handbook 2nd Ed.
------------- = (c) 1979-1994 FlowSoft Inc. St. Charles MO ————mcmmmmee
Fluid AIR ‘
Element...., Type Orifice, Corner Taps
, Materijial PVC
, Beta Ratio @ 68.0 Deg F 0.2925 4/D
, Bore @ 68.0 Deg F 0.3068 d, Inch
Pipa..... ++, Schedule STD and Size 1.0000 Inch
, Material PVC
, Inside Diameter @ 68.0 Deq F 1.0490 D, Inch
Base....... , Pressure at Std Cond 14.6960 Pb, PSI Abs
, Temperature at Std Cond 60.0000 Tb, Deg F
Local...... , Atmospheric Pressure 14.6960 Pg, PSI Abs
Pressure..., Flowing at Upstream Tap 115.0000 Pf, PSI Gauge
, Differential Maximum S 18.0000 Hm, In WC
, Differential Normal 0.1152 Hn, In WC
, Permanent Loss @ Max Flow 15.8640 Lm, In wc %ﬂo
, Permanent Loss @ Norm Flow 0.1015 Ln, In
Temperature, Flowing 120.0000 Tf,
Flow...... ., Maximum, Base Conditions 15.0000 Qm, Ft3/M1 >ﬁ_w
, Normal, Base Conditions ©1.2000 Qn, Ft3/Min
» Reynolds Nmbr & Norm Flow 1,692.4869 RDn
» Reynolds Nmbr €@ Max Flow 21,156.0859 RDm
Fluid Prop., Molecular Weight : 28.9510 Mol. Wt.
, Density @ Base Cond. (Est) 0.0764 Rhob, Lb/CFt
, Densit¥ @ Flow Cond. (Est) 0.6057 Rhof, Lb/CFt
, Viscosity @ Flowing . 0.0196 Centipoise
, Ratio of Specific Heats 1.4015 Cp/Cv
, Compress Calc Method Redlich Kwong
, Critical Pressure 547.3724 Pc, Psi abs
, Critical Temperature =221.2780 Tc, Deg F
, Compressibility @ Base 0.9994 2b
, Compressibility @ Flowing 0.9976 2f
Factora...., Flow Coefficient _ 0.6143 C
» Sizing Coefficient 0.0527 Sm
» Gas Expansion Factor 1.0000 Y1
» Combined Thermal Expan Factor 1.0000 Fa

—— --—————--____--____——-.._————--._—————-—._.————-..-_—-_-.--...__———.--—_——-.___

———_-~--._———--——————‘..___———-_-_————..___————-—..._.-—__—_._-_—_———-._._——-—-__—__

This calculation performed in accordance with equation 9.107 U.S. Units
or equation 9.121, S.I. units.
Warnings..., Outside recommended pipe id of 2-36 inches (50-900 mm).

, Outside recommended Reynolds No range of 10,000 - 10,000,000.




11/88/1995 16:89 5165871011 LAMBDA SQUARE/LSI PAGE B3

i | am¢ )
LAMBDA SQUARE, INC. "
LSI FLOW METERING 2 ST H (/O
P.O. BOX 1119-M - BAY SHORE, NY 11706
. (516) 587-1000 - FAX (516) 587-1011

' ORIFICE2 (Ver 1.52) FLOW ELEMENT CALCULATION
Tag.....

0
Compressibility @ Flow1ng 0.9998 zf
Factors...., Flow Coefficient 0.6331 C
Sizing Coefficient 0
Gas Expansion Factor 0.9998 Y1
1

Combined Thermal Expan Factor .0000 Fa

e —— D D M — — s ——— - Dl —— ———— T WD — —— ———— T ——— ———————— — —— ——————— —— o — - ——

.4494 Sm

: AGRA/M&E SCH 40
Spec No.: Date..........: 10/27/95 14:38
Line No.: Equipment No..:
Customer: Customer PO...:
Project#: Shop Order....:
Revision: : Revised By....:
CalcType: Beta Ratio Fluid State...: Gas
Calculation Equ Ref: Flow Measurement Engr Handbook, 2nd Ed.
————————————— (¢) 1979-1994 FlowSoft Inc. St. Charles MO =——-—--===-~——w--
Fluid AIR _
Element...., Type Orifice, Corner Taps
, Material PVC
, Beta Ratio @ 68.0 Deg F : 0.7609 4/D
, Bore @ 68.0 Deg F 2.3344 4, Inch
Pipe......., Schedule STD and Size 3.0000 Inch
, Material PVC
, Inside Diameter @ 68.0 Deg F 3.0680 D, Inch
Base......., Pressure at std Cond 14.6960 Pb, PSI Abs
, Temperature at Std Cond 60.0000 Tb, Deg F
Local.. ., Atmospheric Prassure 14.6960 Pg, PSI Abs
Pressure..., Flowing at Upstream Tap -10.0000 Pf, In Hg Gauge
, Differential Maximum 18.0000 Hm, In WC d’/ﬁ
", Differential Normal 0.1250 Hn, In WC //
, Permanent Loss B Max Flow 8.0254 Lm, In WC
‘ , Permanent Loss € Norm Flow 0.0557 Ln, In WC
‘ Temperature, Flowing 120.0000 Tf, Deg F
Flow....... , Maximum, Base Conditions 300.0000 Qm, Ft3/Min™ 4.,
, Normal, Base Conditions 25.0000 Qn, Ft3/Min
, Reynolds Nmbr € Norm Flow 12,056.0268 RDn
, Reynolds Nmbr @ Max Flow 144,672.3218 RDm
Fluid Prop., Molecular Weight 28.9510 Mol. Wt.
' , Density @ Base Cond. (Est) 0.0764 Rhob, Lb/CFt
, DensitX @ Flow Cond. (Est) 0.0456 Rhof, Lb/CFt
, Viscosity @ Flowing 0.0196 Centlpoise
, Ratio of Specific Heats 1.4015 Cp/Cv
, Compress Calc Method Redlich Kwong
, Critical Pressure 547.3724 Pc, Psi abs
, Critical Temperature -221.2780 Tc, Deg F
, Compressiblllty € Base .9994 2b
14

_————~---—-—_————-—---.—_———_—----——————-——--_—————.—_———.__..-__——_———..-.-—_—____

This calculation performed in accordance with equation 9.107 U.S. Units
or e uation 9.121, S.I. units.

Warnings..., outside recommended beta ratio range of 0.2 - 0.75.



11/88/1995 16:09 5165871011 LAMBDA SQUARE/LSI PAGE 84
(e #3)
LAMBDA SQUARE, INC. ,
LSI FLOW METERING 9 ScH 4o

P.O. BOX 1119-M - BAY SHORE, NY 11706
(516) 587-1000 - FAX (516) 587-1011

ORIFICE2 (Ver 1.52) FLOW ELEMENT CALCULATION

Tag.....: AGRA/M&E SCH 80

Spec No.: Date..........: 10/27/95 14:39
Line No.: Equipment No..:

Customer: Customer PO...:

Project#: Shop Order....:

Revision: Revised By....:

CalcType: Beta Ratio Fluid State...: Gas

Calculation Equ Ref: Flow Measurement Engr Handbook, 2nd Ed.
(c) 1979-1994 FlowSoft Inc. St. Charles MO

Fluid AIR
Element....

~ Pipe.......

Local......
Pressure...

Temperature
Flow...

LIS I )

Fluid Prop.

Factors....

LI N L L T R Y

~

W W W WM WM WM W A N WY M WM OM W W W W OW W O® W W e Ow ow

- e - = —— - = -—

Tyge Orifice, Corner Taps

Material PVC

Beta Ratio @ 68.0 Deg F 0.7902 d4/D

Bore @ 68.0 Deg F ' 2.2915 d, Inch

Schedule 80 and Size 3.0000 Inch

Material - PVC

Inside Diamater @ 68.0 Deg F 2.9000 D, Inch

Pressure at Std Cond 14.6960 Pb, PSI Abs
Temperature at Std Cond 60.0000 Tb, Deg F |
Atmospheric Pressure 14.6960 Pg, PSI Abs |
Flowing at Upstream Tap -10.0000 Pf, In Hg Gauge
Differential Maximum 18.0000 Hm, In w%:>‘¢¢, ‘
Differential Normal 0.1250 Hn, In WC

Permanent Loss @ Max Flow 7.3212 Lm, In WC

Permanent Loss @ Norm Flow 0.0508 Ln, In WC

Flowing - 120.0000 Tf, Deg F

Maximum, Base Conditions 300.0000 Qm, Ft3/Min> 0w
Normal, Base Conditions 25.0000 Qn, Ft3/Min

Reynolds Nmbr € Norm Flow

12,754.4449

Reynolds Nmbr @€ Max Flow 153,053.3390 RDm
Molecular Weight 28.9510 Mol. wt.
Density @ Base Cond. (Est) 0.0764 Rhob, Lb/CFt
Densit¥ @ Flow cond. (Est) 0.0456 Rhof, Lb/CFt
Viscosity @ Flowing 0.0196 Centilpoise
Ratio of Specific Heats 1.4015 Cp/Cv
Compress Calc Method Redlich Kwong

Critical Pressure 547.3724 Pc, Psi abs
Critical Temperature —-221.2780 Tc¢, Deg F
Compressibility @ Base 0.9994 2b
Compressibility @ Flowing 0.9998 2f

Flow Coefficient 5 0.6294 C

Sizing Coefficient 0.5030 Sm

Gas Expansion Factor 0.9998 Y1

Combined Thermal Expan Factor 1.0000 Fa

TREREL e o S ST SR D D MR e e R OB ED Gk e e e e P D D e s it D WD a0 e it i - - . - . ED d - — = —— . S —— ——— i ———— . = —

TSN TT N AR MR A e e . G G S e O Dt et e e e L W = M - — Y b —— . = = M AB A A= — ——— . = % A e - ——

This calculation performed in accordance with equation 9.107 U.S. Units

or equation 9.121

Warnings...

S.I. units.

, Outside recommended beta ratio range of 0.2 - 0.75.




APPENDIX D

DRAFT SOIL VAPOR EXTRACTION TREATMENT SYSTEM AND
EXTRACTION/MONITORING WELL FIELD SAMPLING PLAN (FSP) AND

QUALITY ASSURANCE PROJECT PLAN (QAPP)



Table 3-1

List of Container Type, Required Sample
Preservative and Maximum Holding Time

Matrix Container Type Parameters Preservative Holding Time

Soil Vapor - Routine Tedlar bag Total VOCs Light tight container 24 hours
Monitoring

Soil Vapor - Rebound Tedlar bag Indicator VOCs Light tight container 24 hours
Monitoring*

Soil Vapor - Rebound Summa canister VOCs None 14 days
Monitoring

Water - SVE Treatment 40 ml VOA vial VOCs® 4° CHCL topH < 2 14 days, unpreserved 7

System Stack Sump

days

NOTES:

a, Field laboratory GC analysis - Direct inject or field PID

b. CLP - Laboratory analysis - TO-14
¢. PCE, TCE, 1,1-DCE and 1,1,1-TCA




the sample bag is filled, the sample inlet line is turned off between the source and the sample bag,
the vacuum release valve on the vacuum box is opened, and the valve on the sample bag/ is closed,
ending the sampling event. All tubing connections utilize stainless steel swage-lok fittings and new,
1/4-inch Teflon tubing. All used segments of Teflon tubing are replaced with new segments

following each sampling event.
4.3 SOIL VAPOR SAMPLING - (FIELD MONITORING)

This section describes the methodologies that will be employed to collect soil vapor samples from

the SVE system for routine monitoring and for evaluation of when to commence rebound sampling.
4.3.1 Pre-sample Purging

Prior to collecting samples, all soil vapor sampling locations are initially purged of static air residing
in the sampling system. Drawing 96-M-5, Detail 6, Appendix A provides sampling locations on
SVE extraction wells, and Drawings 96-E-2 and 96-E-3, Appendix A provide sampling locations on
the SVE treatment systems. In the case of SVE extraction and monitoring wells that have been
switched off, static air is calculatgd as the open area of the targeted well.

The formula used to quantify this volume is as follows:

V = IOrh
Where:
V = Volume of well (cm®)
II = 3.1416 (unitless)
= radius of well (cm)
h = height of well (cm)



4.4 SOIL VAPOR SAMPLING FOR REBOUND (LABORATORY ANALYSIS)

This section describes the methodologies that will be employed to conduct periodic rebound
monitoring on SVE monitoring cluster wells for CLP laboratory analysis and subsequent VLEACH

and Mixing Cell Screening.
4.4.1 Presample Purging

Prior to collecting samples, all SVE operable unit monitoring well locations are initially purged of
static air residing in the sampling system. Drawing 96-M-2, Detail 11, Appendix A provides
sampling locations on SVE extraction wells, and Drawings 96-E-2 and 96-E-3, Appendix A provide
sampling locations on the SVE treatment systems. The static air volume is calculated as the open

area of the targeted well. The formula used to quantify this volume is as follows:

vV = IIr*h
Where:
V = Volume of well (cm®)
I = 3.1416 (unitless)
=  radius of well (cm)
h = height of well (cm)

The sampling methodology for SVE wells that have been switched off consists of initially purging
two well volumes using the programmable vacuum pump or until peak VOC concentrations occur,
whichever comes first. During purging, VOC cdncentrations are continuously monitored and
recorded using a photoionization detector (Photovac Microtip 200, or equivalent) positioned at the

exhaust port on the purge pump.
4.4.2 Rebound Soil Vapor Sample Collection (Laboratory Analysis)

Following the purging protocol described in the previous section, the sampling location is allowed

to return to its ambient pressure reading (pressure prior to pumping). At this time, the

p:\e\pga\poly2\o&m\appendix.d D - 38
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programmable mass controlled vacuum pump will be disconnected from the sample line and replaced
with a pre-evacuated, stainless steel SUMMA canister. Figure 4-3 illustrates the sampling schematic
for rebound soil vapor sample collection. To initiate sampling, the downstream end of the Teflon
tubing will be attached to the ir;take of the field-calibrated mass flow controller mounted to the
SUMMA canister (see Figure 4-3). After ensuring that all fittings are gas tight, the needle valve on
the SUMMA canister will be opened to begin sample collection. Total sampling time will be 15 to
30 minutes which is sufficient duration to collect 3 to 6 liters of soil gas at a controlled flow rate of
200 ml/min. All used segments of Teflon tubing will be replaced with new segments following

sampling.
4.5 DECONTAMINATION OF EQUIPMENT

Prior to each use and reuse all stainless steel mass flow controllers and swage-lok fittings will be
purged with clean air for at least thirty minutes. Nitrile or latex surgical gloves are worn during

handling and assembly of the sampling apparatus.



6.0 SVE TREATMENT SYSTEM STACK SUMP

This section describes the sampling and analytical methodology for monitoring the SVE treatment
stack sump liquids. |

6.1 STACK SUMP SAMPLING

The sampling location for accessing the SVE treatment stack sump valve is illustrated on
Drawing 96-E-3, Appendix A. The stack sump is positioned below the SVE treatment stack. A
valve is positioned at the terminus of a one-inch diameter steel line running from below the sump.
Periodically, the valve will be opened to inventory and reéord the presence of liquids in the line.
If deemed appropriate, sampling will be carried out by filling 40 milliliter capacity VOA septum vials
(2 quantity) from the drain line valve. The samples will be appropriately labeled, preserved,
packaged and submitted to a CCP laboratory for VOC analysis. See Table 3-1 and Section 3 of this
Appendix. '



APPENDIX F

DRAFT EMERGENCY CONTINGENCY PLAN



CONTINGENCY PLAN

1.0 INTRODUCTION

The Contingency Plan for the Phoenix-Goodyear Airport Soil Vapor Extraction (SVE) operable unit
is prepared to protect local communities both residential and commercial in the event that an accident

or an emergency should occur.

Due to the nature and design of the SVE operable unit, the Contingency Plan primarily deals with
the facility personnel which directly interface with the SVE operable unit. Compliance points for
SVE operable unit Contingency Plan monitoring will include air monitoring program and a spill

control and countermeasures plan.

A brief description of the subsurface conditions present at the Phoenix-Goodyear Airport are
presented as an overview of the required site treatment. A general description for the operable unit

is also presented as a primer for the Contingency Plan terminology.
1.1 Subsurface Conditions

Past uses of the Phoenix-Goodyear Airport including maintenance and manufacturing utilized various
solvents Iand cleaning agents as degreasers in the manufacturing and maintenance process. Use of
the solvents and cleaning agents throughout the facility resulted in the solvents and cleaning agents
being released to the site soils. Infiltration of surface and rainwater into the site soils following the
release of the solvents and cleaning agents resulted in downward migration of the solvents to the

groundwater table.

Due to the solvent migration, both the soil and groundwater in areas of the site contain levels of
solvent contamination that exceed the U.S. EPA maximum contaminant levels. Concentrations of
soil vapor in the soil range between 50 ug/L to as high as 9,600 ug/L. Groundwater concentrations
range from 5 pg/L (ppbV) to 2,000 ug/L (ppbV). As a result of the soil and groundwater

concentrations exceeding the maximum contaminant levels, a remediation program was instituted to

p:\e\pga\poly27\o&m\appendix. f F-1



remove the contaminants, where required using groundwater and soil vapor extraction. The scope
of this Contingency Plan covers the soil vapor extraction (SVE) operable unit. The groundwater

extraction operable unit is covered in a separate Contingency Plan under a separate cover.
1.2 SVE Operable Unit

The soil vapor extraction operable unit is designed to remove the residual solvents in the soil in the
vapor phase. The process is based on the principle that the solvents have a high vapor pressure and
will volatilize from the liquid to the vapor phase under the proper thermodynamic conditions. The
soil vapor extraction produces the proper conditiohs in the soil to promote the volatilization process

and remove the solvents in the vapor phase.

The soil vapor extraction system in principle places a vacuum on the soil through a network of wells
screened in the solvent-contaminated soil. The wells are connected to a vacuum blower which
induces a vacuum on the network of wells and draws the solvent vapors out. As the solvent vapors
are drawn out, liquid solvent in the soil volatilizes into the vapor phase and are then removed.

Figure F-1 illustrates the configuration of the SVE wells.

Once the solvent vapors have been extracted, they must be removed from the vapor stream prior to
discharge to the atmosphere. The solvent vapors are removed from the air stream through granular
activated carbon (GAC) beds. Figures F-2, F-3, and F-4 illustrate the configuration of the SVE

operable unit and the individual components.

The solvent-laden air passes through the GAC beds and the solvents are removed. Prior to the
solvent-laden air passing through the GAC beds, any entrained water is required to be removed. The
water is removed from the solvent-laden air in the air/water separator and is held in the air/water
separator reservoir (150-gallon capacity) until a set limit has been reached. At this point, a switch '
automatically starts a water transfer pump (P-1) which evacuates the water into a 240-gallon water

storage tank. A high level water switch in the water storage tank prevents
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tank over filling. This tank and the air/water separator are the only vessels containing liquids that
could be spilled or released to the environment. The water contained in these vessels will be
primarily from condensation in the SVE subsurface piping and could contain trace amounts of
solvent. Based on previous experience with similar projects, it is anticipated that this water will not
excegd greater 50 ug/L total solvents, therefore, it would not be considered an emergency hazard.
When the water storage tank is full, it will be transferred via vacuum truck or similar equipment to
the Subunit A groundwater treatment system for treatment.

After the solvent-laden vapors pass ﬂuough the GAC and the solvents are removed, the air then
passes through the vacuum blower and is exhausted to the atmosphere via the discharge stack. The
entire extraction and treatment system with the exception of the discharge stack and its related piping
is under vacuum, resuiting in a fail-safe system design with respect to fugitive emissions. Any leaks
in the system piping will result in ambient air being drawn into the system rather that solvent-laden
air being exhausted to the atmosphere. All piping under positive system pressure has had the solvent

vapors removed.

The only opportunity for discharge of solvent-laden air to the atmosphere is if the ‘GAC units are
expended and the solvents are not removed. This scenario is minimized through the installation of
a continuous on-line solvent vapor monitor in the discharge of the primary GAC bed. Detectable
levels of solvents in the air effluent from the primary GAC bed will result in system shut-down and
GAC regeneration and/or changeout. The Maricopa County discharge regulations were used to set
this limit at 10 ppmV as TCE.

As an added precaution against solvent breakthrough of the GAC and discharge to the atmosphere,
a secondary GAC bed has been installed in series with the primary GAC. Should the primary GAC
breakthrough, the secondary GAC, the same size as the primary, will assure that the treatment
system remains within the permitted discharge allowances. Upon carbon changeout, the secondary
GAC will be used as the primary GAC, thus enabling the fresh GAC to provide solvent discharge
protection in the event of primary GAC breakthrough. Lastly, the entire treatment system is
connected directly to a telemetry unit and emergency autodialer which can be accessed by M&E

computers at any time of the day or night via telephone lines. In the event of an alarm condition,
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the telemetry will automatically dial the Emergency Response Parties to alert them of the condition
and will record the condition of the emergency.

The following sections of this Contingenéy Plan highlight the personnel and actions necessary to
protect populations around the SVE operable unit when in operation.
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2.0 EMERGENCY RESPONSE PARTY

The SVE operable unit has been designed with safety as a primary concern. In the event that an
emergency condition arises, the system telemetry unit will automatically dial the Emergency
Response Parties for prompt response. Two parties have been listed to respond to system
emergencies. The first party is for immediate response to evaluate the condition of the systém
emergency and determine if the system engineers are required to respond. Response time for the
first party during standard working hours is less than two hours. All conditions at the time of the
emergency until on-site response will be recorded by the system telemetry unit.

The second response party is the system engineers, or Metcalf & Eddy, Inc. M&E will respond to
the system condition within 24 hours of the emergency condition if deemed necessary by consultation

between the first response party and M&E.

2.1 First Response Party

Bartholomew Engineering
4120 N. 20th Street
Phoenix, Arizona 85016
(602) 957-0208 office
(602) 310-9176 pager
(602) 488-1860 home
(602) 978-3326 home

Mr. Richard Bartholomew

2.2 Second Rosponsé Party

Metcalf & Eddy, Inc.

701 B Street, Suite 1100

San Diego, California 92101
Scott P. Zachary

(619) 233-7855

(619) 229-0170 (home)

(800) 369-1207 (pager)
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3.0 OVERSIGHT NOTIFICATION

Due to the type of system and fail-safe nature of operation, notification of federal, state, and local
agencies is not anticipated. If a system emergency should require oversight notification, the

following agencies will be notified within 24 hours of the emergency for response.

{
3.1 Local Site Representative

Lufthansa Airlines Training Center
Phoenix-Goodyear Airport

1658 So. Litchfield Road
Goodyear, Arizona 85338

Ms. Irmgard Bueschgen

(602) 932-1600

Loral Corporation

3200 S. Litchfield Road
Goodyear, Arizona 85338

Mr. Tom Heim/Mr. Randy Clark
(602) 925-7102/-7274

City of Phoenix

Office of Environmental Programs
200 W. Washington St., Floor 14
Phoenix, Arizona 85003

Mr. Don Stoltzfus

(602) 256-5669

3.2 State Site Representative

Arizona Department of Environmental Quality
3033 N. Central Avenue, 7th Floor

Phoenix, Arizona 85012

Ms. Nancy Moore

(602) 207-4180

3.3 Federal Site Representative

United States Environmental Protection Agency
401 M Street SW

Washington, DC 20460

Mr. Craig Cooper - 5203G

(703) 603-9100
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3.4 Emergency Squad

City of Goodyear Fire Department
S. Litchfield Road

Goodyear, Arizona 85338

(602) 932-2300

American Ambulance
1401 E. Washington St.
Phoenix, Arizona

(602) 253-1492

Lifeflite Air Ambulance
(602) 985-2873

Good Samaritan Hospital

51st Street and Campbell Ave.
Phoenix, Arizona

(602) 239-2000

3.5 System Owner/Operator

Goodyear Tire & Rubber Company |
1144 E. Market Street .
Akron, Ohio 44316 '
Mr. Mark Whitmore
(216) 796-3863

Appendix G of the June 1, 1995 SVE Final Design document, the Health and Safety Plan, contains
more complete information with respect to emergency numbers and directions for personnel health

and safety.
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4.0 FIRST AID/MEDICAL RESPONSE

Due to the nature of the SVE operable unit, it is anticipated that any need for medical response will
be needed in the construction phase of the project. The hazards as well as the responses for
accidents during the construction phase of the project are discussed in detail in the Health & Safety
Plan of the June 1, 1995 SVE Final Design document (Appendix G). If an emergency should arise
that requires first aid or medical attention, the following parties should be contacted or utilized.

4.1 First-Aid Trained Personnel

Scott P. Zachary, Metcalf & Eddy, Inc.
(619) 233-7855 (San Diego)

Joe Weidmann, Metcalf & Eddy, Inc.
(805) 962-2122

Randy Clark, Loral Corporation
(602) 925-7101 (Phoenix)

Richard Bartholomew, Bartholomew Engineering
(602) 957-0208 (Phoenix)

4.2 Medical Facilities
In the event that an emergency should arise dial 911 for assistance. Medical facilities are:

American Ambulance
1401 E. Washington St.
Phoenix, Arizona

(602) 253-1492

Lifeflite' Air Ambulance
(602) 985-2873

Good Samaritan Hospital

51st Street and Campbell Ave.
Phoenix, Arizona

(602) 239-2000
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4.3 Fire/Rescue/Emergency Response Teams

In the unlikely event that a fire or emergency should develop in or around the operable unit, 911
should be called in an immediate emergency. All other cases, the following response parties should

be contacted for response as required.

City of Goodyear Fire Department
S. Litchfield Road

Goodyear, Arizona 85338

(602) 932-2300

Poison Control Center
Good Samaritan Hospital
(602) 253-3334 or (602) 239-2000

Explosives Unit
Phoenix Fire Department
(602) 262-6771

CHEMTREC Emergency Response
- 1-800-424-9300

EPA ERT Emergency Hotline
(201) 321-6660
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5.0 AIR MONITORING PLAN

The Air Monitoring Plan for the treatment system consists of monitoring the area around the
extraction and treatment operable unit with a hand-held vapor analyzer as outlined in detailed in the
Health & Safety Plan (Appendix G of the June 1, 1995 SVE Final Design document).'

Due to the nature of the operation of the extraction and treatment operable unit, failures in the piping
or other components of the system would not result in releases of contaminants to the atmosphere,
but rather will result in ambient air being drawn into the treatment system. As a result of this
design, no fugitive emissions are expected to result which would require monitoring. The system
will conform at all times during operations to the air discharge conditions of Maricopa County, and

therefore, will not result in a personal exposure problem.

To demonstrate compliance with the conditions in the Air Discharge conditions of Maricopa County,
MA&E has installed a continuous on-line hydrocarbon vapor analyzer in the treatment system piping
to assure that the discharge limits are being met. Refer to Appendix F, Draft System
Construction/Operation Permits and for the Air Permit specifications and Appendix G (June 1, 1995
SVE Final Design), the Health & Safety Plan for the personal work space monitoring specifics.

Should the treatment system and safety controls fail, a concentration of 4 ppmV in the stack exhaust
would trigger the Contingency Plan operations. This level is based on 50 percent of the Maricopa
County risk-based discharge limit of 4 pounds of TCE discharge per day with the operable unit
operating at 500 scfm. Because the concentrations in the site subsurface are low, and two GAC units
operate in series to protect against unplanned emissions, this discharge level is not anticipated to be

reached and should not trigger the Contingency Plan.
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6.0 SPILL CONTROL AND COUNTERMEASURES PLAN

The soil vapor extraction operable unit is designed primarily as a vapor conveyance system. No
hazardous liquids are handled directly by the operable unit and therefore does not require a formal

Spill Control and Countermeasures Plan.

Operation of the system does however have the potential of generating small amounts of liquid in
the form of condensate from the subsurface piping network. This entrained condensate liquid in the
air stream is removed with the air/water separator. Once the water has been separated, it collects
in the 150 gallon reservoir of the air/water separator. When the water in the reservoir reaches a set
level, a pump (P-1) is activated that transfers the water in the reservoir to a 240-gallon storage tank.
The air/water separator, water transfer pump, and the 250 gallon water storage tank is located on
skid number 1. See Appendix A, Draft Plans and Specifications for the skid configuration.

It is anticipated that the water collected in the air/water separator will contain only trace levels of

the solvent contaminants. Due to the non-hazardous nature of this water, spill containment around -

the air/water separator is not required. Should a leak in the system piping occur, the system will
be immediately shut down and the leak will be repaired. Water stored or collected in the air/water
separator and 240-gallon storage tank will be transferred via a suction pump to a vacuum truck or
mobile trailer. the water, once transferred to the truck or trailer will be transported to the site
Subunit A groundwater treatment system where it will be treated prior to discharge.

Spills or releases from the system will be minimized through the ongoing operable unit Operation
. and Maintenance Plan. All vessel and pump piping and fittings will be checked on a regular basis
for integrity and tightness. Any fittings found to be loose will be tightened, and any fittings found
to be sub-standard will be promptly replaced. In the event that a water release should occur, the
following parties will respond to evaluate the need for additional emergency measures.
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First Response Party:

Bartholomew Engineering
4120 N. 20th Street
Phoenix, Arizona 85016
(602) 957-0208

(602) 310-9176 (pager)
(602) 488-1860 (home)
(602) 978-3326 (home)
Mr. Richard Bartholomew

Second Response Party:

Metcalf & Eddy, Inc.

450 B Street, Suite 1900

San Diego, California 92101
Scott P. Zachary

(619) 233-7855

(619) 229-0170 (home)

(800) 369-1207 (pager)

In the event that a water release does occur, the water from the release will be tested to determine
if any contaminants are present. If contaminants are present, any soils surrounding the operable unit
in the immediate release area will be tested for the target contaminants. If soils at the surface are
found to be impacted, they will be scraped off and placed in lined roll-off containers which will then
be remediated through the use of the SVE operable unit. The roll-off containers will be properly
labeled and stored adjacent to the Subunit A groundwater treatment system compound. Once the
soils have been remediated to non-detect levels as determined by laboratory analysis, they will be
disposed of in a location at the PGA facility that is agreeable to the U.S. EPA, the City of Phoenix,
and Goodyear Tire and Rubber Company.

Due to the negligible to trace levels of contaminants expected to be present in the air/water separator
condensate water, a local contractor will be used to excavate and move any soil if deemed necessary.

Two potential contractors that could perform the work include:

AGRA Earth & Environmental
1870 W. Prince Road, Suite 64
Tucson, Arizona 85705

(520) 792-2779

Mr. Darrell Williams
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Anderson Contracting Co., Inc.
11030 No. 21st Avenue
Phioenix, Arizona

(602) 943-7214

Mr. Harvey Anderson

Each of these contractors are OSHA certified for hazardous materiais site operations and will conduct
all work in compliance with the site Health & Safety Plan and all other pertinent sections of this
report. All spill countermeasures work conducted on site will be overseen by Metcalf & Eddy, Inc.,
the Goodyear Tire and Rubber Company, and the U.S. EPA.
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POLY96.XLS

Polygon 96 Soil Gas Data

Total Soil Concentration Calculations from Soil Gas Data
Polygon 96, Jan/Feb-1993 Phase ll Investgation

Total Clx Total Clix Total Clx
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**
\VS-VP96-13 31000 160.00 95 84
VS-VP96-26.5 210000 1100.00 658.90
\V/S-VP96-37.5 220000 1200.00 718.80
\/S-VP96-50 150000 790.00 473.21
611000 3250.00 1946.75

*Laboratory conversion from ppbV to ug/L
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on
revised soil physical data).

1,1-DCE Soil Concentration Calculations from Soil Gas Data
Polygon 96, Jan/Feb-1993 Phase 1l Investgation

1,1-DCE 1,1-DCE 1,1-DCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)™
VS-VP96-13 0 0.00 0.00
VS-VP96-26.5 0 0.00 0.00
\/S-VP96-37.5 0 0.00 0.00
VS-VP96-50 0 0.00 0.00§
0.00 0.00 0.00

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data
Polygon 96, Jan/Feb-1993 Phase Il Investgation

1,1,1-TCA 1.1,1-TCA 1,1,1-TCA
Sample # Con pp Caonc (ug/L)”* Conc (ug/Kg)**

VS-VP96-13 0.0 0.00 0.00
VS-VP96-26.5 0.0 0.00 0.00
VS-VP96-37.5 0.0 0.00 0.00
VS-VP96-50 , 0.0 0.00 0.00

0.0 0.00 0.00




POLY96.XLS

Polygon 96 Soil Gas Data

TCE Soil Concentration Calculations from Soil Gas Data
Polygon 96, Jan/Feb-1993 Phase Il Investgation

TCE TCE TCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**
VS-VP96-13 31.000 160.00 95.84
\/S-VP96-26.5 210,000 110000 658.90
vs-vP96-37.5 220,000 1200.00 718.80
VS-VP96-50 150,000 790.00 473.21
611000 3250.00 1946.75

PCE Soil Concentration Calculations from Soil Gas Data
Polygon 96, Jan/Feb-1993 Phase Il Investgation

. _ PCE PCE PCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

\/S-VP96-13

\/S-VP96-26.5

VS-VP96-37.5

\/S-VP96-50




Polygon 96 Soil Gas Data

Interpolated Concentrations
Polygon 96, Jan/Feb-1993 Phase Il investgation

Depth Conc.
(feet) (ug/kg)’

3 22117
9 66.351
15 179.256
21 429.505
27  661.623
33 694.295
39  689.329
45  571.45
51 473.21
57 47321
60  473.21

POLY96.XLS
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PGA VLEACH model, Jan/Feb 1993 Phase II Investigation
1
1.0 60. 1.0 10.
123.6 473 1100. .7029
Polygon 92
83000 1. 196850 1.64 381 255 .00074
0. 0. -1.
60
1 6 2212
7 12 6635
13 18 179.26
19 24 42951
25 30 661.62
31 36 694.30
37 42 68933
43 48 571.45
49 54 47321
55 60 473.21




GROUNDWATER IMPACT OF POLYGON 1

Time
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00

21.00 -

22.00
23.00

24.00 -

25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00

Mass per area (g/sq.ft.)
93108E-02
.93320E-02
93579E-02
.93890E-02
.94256E-02
.94680E-02
95166E-02
95715E-02
.96328E-02

.97004E-02
.97740E-02
.98530E-02
99369E-02
.10025E-01
10116E-01
_10209E-01
.10303E-01
10397E-01
" 10490E-01
.10580E-01
10669E-01
10753E-01
10834E-01
10909E-01
10980E-01
11044E-01
11103E-01
11156E-01
11201E-01
.11241E-01
11273E-01
11299E-01
11317E-01
11329E-01
11334E-01
11332E-01
11323E-01
.11308E-01
11286E-01
11258E-01
11223E-01
11182E-01

Total Mass (g)
772.80
774.56
776.71
779.29
782.32
785.85
789.88
794 .44
799.53

805.13
811.24
817.80
824.76
832.06
839.60
847.32
855.12
862.92
870.63
878.18
885.50
892.52
899.19
005 .47
911.32
916.69
921.56
92591
929.72
932.98
935.67
937.80
939.35
94032
940.73
940.56
939.84
938.56
936.74
934.39
931.52
928.15



43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00

stk ok i ok ok ok ook ok etk sk sk ok o s s sk ok ok R R ok ok koK K KRR oR KoK oK oK KoK oK ok o o o ok

ok o ok oK ok ok ok ok s ok ok ok sk ok ok ok ok sk sk sk o sk e ok ok ok sk ok ok ok sk ok ok ok s ok ok ok s sk ok ok o ke ok ok Ok

11136E-01
.11084E-01
11026E-01
.10963E-01
.10895E-01
.10822E-01
.10745E-01
.10663E-01
.10577E-01
.10487E-01
.10393E-01
.10296E-01
.10196E-01
.10092E-01

.99864E-02

.98778E-02
.97668E-02
.96537E-02

92428
919.95
91516
909.94
904.29
898.24
891.81
885.01
877.87
870.41
862.64
854.58
846.25
837.68
828.87
819.86
810.64
801.26

TOTAL GROUNDWATER IMPACT

Time (yr)
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00

Mass (g)

772.80
774.56
776.71

779.29
782.32

785.85

789.88

794 .44
799.53

805.13
811.24
817.80
824.76
832.06
'839.60
847.32
855.12
862.92
870.63
878.18

885.50

Cumulative Mass (g)

772.80
1547.4
23241
3103.4
3885.7
4671.5
5461.4
6255.8
7055.4
7860.5
8671.7
9489.5
10514,
11146.
11986.
12833.
13688.
14551.
15422.
16300.
17186.




22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00

892.52
899.19
905.47
911.32
916.69
921.56
92591
929.72
932.98
935.67
937.80
939.35
940.32
940.73
940.56
939.84
938.56
936.74
934.39
931.52
928.15
92428
919.95
915.16
909.94
904.29
898.24
891.81
885.01
877.87
870.41
862.64
854.58
846.25
837.68
828.87
819.86
810.64
801.26

18078.
18977.
19883.
20794.
21711.
22632.
23558.
24438.
25421.
26357.
27294.
28234,
29174.
30115,
31055.
31995,
32934.
33871.
34805.
35736.
366065.
37589.
385009.
39424.
40334.
41238.
42136.
43028.
43913.
44791.
45662.
46524,
47379.
48225.
490063.
49892.
50711.
51522.
52323.



MIXCELL OUTPUT FILE - .
PGA VLEACH model Polygon 96 Jan/Feb 1993 Phase II Investigation

Year Mass (grams) GW Conc (ug/L)

1 772.800 105782
2 774.560 16.1377 -
3 776.710 19.0764
4 779.290 20.6494
5 - 782.320 21.5141
6 785.850 22.0149
7 789.880 22.3321
8 794.440 22.5605
9 799.530 22.7497
10 805.130 22.9254
11 811.240 23.1009
12 817.800 23.2826
13 824.760 23.4729
14 832.060 23.6724
15 839.600 23.8800
16 847.320 24.0943
17 855.120 243133
18 862.920 24.5346
19 870.630 24.7559
20 878.180 24.9751
21 885.500 25.1900
22 892.520 25.3985
23 899.190 25.5990
24 905.470 25.7898
25 911.320 25.9698
26 916.690 26.1374
27 921.560 26.2918
28 925.910 26.4322
29 929.720 26.5577
30 932.980 26.6681
31, 935.670 26.7626
32 937.800 26.8413
33 939.350 26.9037
34 940.320 26.9496
35 940.730 26.9792
36 940.560 26.9924
37 939.840 26.9894
38 938.560 26.9704




39
40
41
42
43
44
45
46
47
48
49
50
51

52

53
54
55
56
57
58
59

60

936.740
934.390
931.520
928.150
924.280
919.950
915.160
909.940
904.290

- 898.240

891.810
885.010
877.870
870.410
862.640
854.580
846.250
837.680
828.870
819.860
810.640
801.260

26.9355
26.8850
26.8194
26.7389
26.6438
26.5348
26.4121
26.2765
26.1282
25.9678
25.7958
256128
25.4192
25.2159
25.0031
24.7814
24.5514
243137
24.0687
23.8172
23.5594
23.2961



Polygon 96 Soil Gas Data

Total Soil Concentration Calculations from Soil Gas Data
Polygon 96, 2/93 Data, ARM run (90% reduction at 37.5' & 50°, 70% at 26.5')

Total Clx Total Clx Total Clx

Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

, :{/S-VP96-1 3 31000 160.00 95.84
VS-VP96-26.5 63000 330.00 197.67
VS-VP96-37.5 22000 120.00 71.88
VS-VP96-50 15000 79.00 - 47.32

131000 689.00 412.71

*Laboratory conversion from ppbV to ug/L
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on
revised soil physical data).

1,1-DCE Soil Concentration Calculations from Soil Gas Data
Polygon 96, 2/93 Data, ARM run (90% reduction at 37.5' & 50', 70% at 26.5')

1,1-DCE 1,1-DCE 1,1-DCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**
0 0.00
VS-VP96-26.5 0 0.00 0.00
VS-VP96-37.5 0 0.00 0.00
VS-VP96-50 0 0.00 0.00
0.00_ 0.00 ' 0.00)|

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data
Polygon 96, 2/93 Data, ARM run (90% reduction at 37.5' & 50', 70% at 26.5")

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA |

Conc (ppbV) Conc (ug/L)* Conc (ug/K
VS-VP96-13 0.0 0.00 0.00
VS-VP96-26.5 0.0 0.00 0.00
\VS-VP96-37.5 0.0 ~ 0.00 0.00
VS-VP96-50 0.0 0.00 0.00
0.0 0.00 0.00|

12PLY96.XLS.
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Polygon 96 Soil Gas Data

TCE Soil Concentration Calculations from Soil Gas Data
Polygon 96, 2/93 Data, ARM run (90% reduction at 37.5' & 50', 70% at 26.5")

TCE TCE TCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

-VP86-13 31,000 160.00 95.84
VS-VP96-26.5 63,000 330.00 197.67
VS-VP96-37.5 22,000 120.00 71.88
VS-VP96-50 15,000 79.00 47.32

131000 689.00 412.71

PCE Soil Concentration Calculations from Soil Gas Data
Polygon 96, 2/93 Data, ARM run (90% reduction at 37.5' & 50, 70% at 26.5")

PCE PCE - PCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

VS-VP96-13 0.0 0.00 0.00
VS-VP96-26.5 : 0.0 0.00 0.00
VS-VP96-37.5 0.0 0.00 0.00
VS-VP96-50 0.0 0.00 0.00

0.0 0.00 0.00




12PLYS6.XLS

Polygon 96 Soil Gas Data

Interpolated Concentrations
_ Polygon 96, 2/93 Data, ARM run
(90% reduction at 37.5' & 50, 70% at 26.5')
Depth Conc.

(feet) (ug/kg)

3 22117
9 66.351
15  110.926
21 156.184
27 191.952
33 123.340
39  68.933
45 57.14
51 47.32
57 47.32
60 47.32




PGA VLEACH model Poly 96, 2/93 Data, ARM run (90% at 37.5 & 50, 70% at 26.5)
1
1.0 100. 1.0 10.
123.6  .473 1100. .7029
Polygon 92
83000 1. .196850 1.64 381 .255 .00074
0. 0. -l '
60
1 6 21.12
7 12 66.35
13 18 110.93
19 24 156.18
25 30 191.95
31 36 123.34
37 42 68.93
43 48 57.14
49 54 4732
55 60 4732



PGA VLEACH model Poly 96, 2/93 Data, ARM run (90% at 37.5 & 50, 70% at 26.5)

GROUNDWATER IMPACT OF POLYGON 1

Time Mass per area (g/sq.ft.)  Total Mass (g)

1.00 93106E-03 77.278

2.00 93395E-03 77.518 .

3.00 93761E-03 77.821

4.00 94215E-03 78.198

5.00 94766E-03 78.656

6.00 95427E-03 79.204

7.00 96205E-03 79.850

8.00 97110E-03 80.601

9.00 98150E-03 81.464

10.00 99331E-03 82.444

11.00 .10066E-02 83.545

12.00 10213E-02 84.768

13.00 .10375E-02 86.113

14.00 .10552E-02 87.579

15.00 .10743E-02 89.163

16.00 .10947E-02 90.860 |
17.00 .11165E-02 92.666 ' : |
18.00 11394E-02 94.574

19.00 11636E-02 96.579 |
20.00 .11889E-02 98675 - |
21.00 12151E-02 100.85
22.00 .12423E-02 103.11

23.00 .12703E-02 105.44 |
24.00 12991E-02 107.83

25.00 .13286E-02 110.27

26.00 .13586E-02 112.76

27.00  .13891E-02 115.30

28.00 .14200E-02 117.86

29.00 14511E-02 120.44

30.00 .14824E-02 123.04

31.00 15137E-02 125.64

32.00 .15450E-02 128.23

33.00 .15760E-02 130.81

34.00 .16068E-02 133.36

35.00 16371E-02 135.88

36.00 .16668E-02 138.35

37.00 16960E-02 . 140.77

38.000  .17243E-02 143.12

39.00 17519E-02 145.40

40.00 17784E-02 147.61




41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00

51.00-

52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00
85.00

.18040E-02
.18284E-02
18517E-02
.18737E-02
.18944E-02
.19138E-02
.19317E-02
.19483E-02
.19634E-02
19771E-02
.19893E-02
.20000E-02
.20093E-02
.20171E-02
.20235E-02
.20284E-02
.20319E-02
.20341E-02
.20349E-02
.20344E-02
.20326E-02
.20296E-02
.20254E-02
.20200E-02
.20135E-02
.20059E-02
.19973E-02
.19877E-02
A9771E-02
.19657E-02
.19534E-02
.19402E-02
.19263E-02
.19117E-02
.18964E-02
.18805E-02
.18639E-02
.18468E-02
.18292E-02
JA8111E-02
17925E-02
17735E-02
17541E-02
.17344E-02
.17144E-02

149.73
151.76
153.69
155.52

157.23

158.84
160.33
161.71
162.96
164.10
165.11
166.00
166.77
167.42
167.95
168.36
168.65
168.83
168.90
168.85
168.71
168.46
168.11
167.66
167.12
166.49
165.77
164.98
164.10
163.15
162.13
161.04
159.89
158.67
157.40
156.08
154.71
153.29
151.82
150.32
148.78
147.20
145.59
143.96
142.29



86.00 .16941E-02 140.61

87.00 .16735E-02 138.90
88.00 .16527E-02 137.18
89.00 .16318E-02 - 135.44
90.00 .16106E-02 133.68
91.00 .15893E-02 131.92
92.00 .15679E-02 130.14
93.00 .15464E-02 128.36
94.00 - .15249E-02 126.57
95.00 . .15033E-02 124.77
96.00 .14816E-02 122.97
97.00 .14600E-02 - 121.18
98.00 .14383E-02 119.38
99.00 .14167E-02 117.59
100.00 .13951E-02 115.80

3k 38 ok ke 3 o ke ke ok ok ok ke ok sk o ok ok e ok o sk ok o ok ok s ok o ok ok s ke o ke ok ok ke ok o ok ok o ok ok ok ok ok ke i ok ok
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TOTAL GROUNDWATER IMPACT

Time (yr) Mass (g)  Cumulative Mass (g)
1.00 77.278 77.278
2.00 77.518 154.80
3.00 77.821 232.62
4.00 78.198  310.82
5.00 78.656 389.47
6.00 79.204 468.68
7.00 79.850 548.53

~ 8.00 80.601 629.13
9.00 81.464 710.59
10.00 82.444 793.04
11.00. 83.545 876.58
12.00 84.768 961.35
13.00 86.113 1047.5
14.00 87.579 1135.0
15.00 89.163 1224.2
16.00 90.860 1315.1
17.00 92.666 1407.7
18.00 94.574 1502.3
19.00 96.579 1598.9
20.00 98.675 1697.6
21.00 100.85 1798.4
22.00 103.11 1901.5
23.00 105.44 2007.0
24.00 107.83 2114.8




25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00

59.00

60.00
- 61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00

110.27
112.76
115.30
117.86
120.44
123.04
125.64
128.23
130.81
133.36
135.88
138.35
140.77
143.12
145.40
147.61
149.73
151.76
153.69
155.52
157.23
158.84
160.33
161.71
162.96
164.10
165.11
166.00
166.77
167.42
167.95
168.36
168.65
168.83
168.90
168.85
168.71
168.46
168.11
167.66
167.12
166.49
165.77
164.98
164.10

2225.1
2337.8
2453.1
2571.0
2691.4
2814.5
2940.1
3068.3
3199.1
33325
3468.4
3606.7
3747.5
3890.6
4036.0
4183.6
43333
4485.1
4638.8
4794.3
4951.5
5110.4
5270.7
5432.4
5595.4
5759.5
5924.6
6090.6
6257.4
6424.8
6592.7
6761.1
6929.8
7098.6
7267.5
7436.3

.7605.0

7773.5
7941.6
8109.3
8276.4
8442.9
8608.6
8773.6

- 8937.7



70.00
71.00
72.00
73.00
7400
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00
85.00
86.00
87.00
88.00
89.00
90.00
91.00
92.00
193.00
94.00
95.00
96.00
97.00
98.00
99.00
100.00

163.15
162.13
161.04
159.89
158.67
157.40
156.08
154.71
153.29
151.82
150.32
148.78
147.20
145.59
143.96
142.29
140.61
138.90
137.18
135.44

133.68 .

131.92
130.14
128.36
126.57
124.77
122.97
121.18
119.38
117.59
115.80

9100.9
9263.0
9424.0
9583.9
9742.6
9900.0
10056.
10211.
10364.
10516.
10666.
10815.
10962.

- 11108.

11252.
11394.
11535.
11674.
11811.
11946.
12080.
12212.
12342.
12470.
12597.
12722.
12845.
12966.
13085.
13203.
13319.




' MIXCELL OUTPUT FILE
: PGA VLEACH model Poly 96 Poly 96, 2/93 Data, ARM run
' (90% at 37.5 & 50, 70% at 26.5)

Year Mass (grams) GW Conc (ug/L)

1 77.278 1.0578
2 77518 1.6146
3 77.821 1.9101
4 78.198 2.0699
5 78.656 2.1598
6 79.204 22144
7 79.850 22517
8 80.601 22816
9 81.464 2.3090
10 82.444 23368
1 83.545 2.3664
12 84.768 23986 °
13 86.113 2.4339
14 87.579 2.4724
' 15 89.163 25143
16 90.860 2.5594
17 92.666 2.6077
18 94.574 2.6591
19 96.579 27135
20 98.675 2.7706
21 100.850 2.8303 ,
22 103.110 2.8924
23 105.440 2.9568
24 107.830 3.0233
25 110.270 3.0914
26 112.760 3.1612
27 115.300 3.2324
28 117.860 3.3048
29 120.440 3.3779
30 123.040 3.4518
31 125.640 3.5261
32 128.230 3.6004
33 130.810 3.6746
34 133360  3.7483
35 135.880 3.8214
. 36 138.350 3.8934

37 140.770 3.9643



38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

143.120
145.400
147.610
149.730
151.760
153.690
155.520
157.230
158.840
160.330
161.710
162.960
164.100
165.110
166.000
166.770
167.420
167.950
168.360
168.650
168.830
168.900
168.850
168.710
168.460
168.110
167.660
167.120
166.490
165.770
164.980
164.100
163.150
162.130
161.040
159.890
158.670

 157.400

156.080
154.710
153.290
151.820
150.320
148.780
147.200

4.0335
4.1009
4.1665
4.2298
4.2907
4.3490
4.4046
4.4570
4.5065
4.5528
4.5959
4.6356
4.6720

4.7048

4.7342
4.7601
4.7826
4.8016
4.8171
4.8293
4.8381
4.8436
4.8458
4.8451
4.8413
4.8345
4.8248
4.8123
4.7972
4.7794
4.7593

- 47367
4.7119

4.6849
4.6559
4.6250
4.5921
4.5575




83 145.590 4.2299

84 143.960 4.1840
85 142.290 4.1371
86 140.610 4.0896
87 138.900 4.0413
38 137.180 3.9925
89 135.440 3.9431
90 133.680 3.8932
91 131.920 3.8430
92 130.140 3.7924
93 128.360 3.7415
94 126.570 3.6904
95 124.770 3.6390
96 122.970 3.5875
97 121.180 3.5360
98 119.380 3.4844
99 117.590 3.4329

%100 115.800 3.3815



Polygon 96 Soil Gas Data

Total Soil Concentration Calculations from Soil Gas Data
Polygon 96, 2/93 Data, ARM run (97% reduction at 37.5' & 50, 95% at 26.5", 50% at 13') .

Totai Cix Total Cix Total Cix

 Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

VS-VP86-13 15500 80.00 : 47.92
VS-VP36-26.5 10500 -~ 55.00 32.95
VS-VP96-37.5 6600 36.00 21.56
VS-VP96-50 4500 23.70 14.20
37100 194.70 ' 116.63|f

*Laboratory conversion from ppbV to ug/L
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on
revised soil physical data).

1,1-DCE Soil Concentration Calculations from Soil Gas Data
Polygon 96, 2/93 Data, ARM run (97% reduction at 37.5' & 50°, 95% at 26.5', 50% at 13')-

1,1-DCE : 1,1-DCE 1,1-DCE
Sample # Conc (ppbV) Conce (ug/L)* Conc (ug/Kg)**

VS-VP96-13

0 .
VS-VP96-26.5 0 0.00
VS-VP96-37.5 0 0.00 0.00
VS-VP96-50 0 0.00 0.00

0.00 0.00 0.00

1,1,1-TCA Soil Cdncentration Calculations from Soil Gas Data
Polygon 96, 2/93 Data, ARM run (97% reduction at 37.5' & 50', 95% at 26.5", 50% at 13')

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)™™

VS-VP96-13 0.0

VS-VP96-26.5 0.0

VS-VPS6-37.5 0.0 0.00 ' 0.00

VS-VP96-50 0.0 0.00 0.00
0.0 - 0.00 0.00

12PLY96.XLS
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Polygon 96 Soil Gas Data

TCE Soil Concentration Calculations from Soil Gas Data

Polygon 96, 2/93 Data, ARM run (97% reduction at 37.5' & 50°, 95% at 26.5', 50% at 13')

TCE TCE TCE

Sample # _-conc (ug/L)”

VS-VP96-13 15,500 80.00 47.92
VS-VP96-26.5 10,500 55.00 32.95
VS-VP96-37.5 6,600 36.00 21.56
VS-VP96-50 4,500 23.70 14.20

37100 194.70 116.63

PCE Soil Concentration Calculations from Soil Gas Data

Polygon 96, 2/93 Data, ARM run (97% reduction at 37.5' & 50, 95% at 26.5", 50% at 13')

PCE PCE PCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

VS-VP96-13 0.0 0.00 0.00

VS-VP96-26.5 0.0 0.00 0.00
VS-VP9Y6-37.5 0.0 0.00 0.00
VS-VP96-50 0.0 0.00 0.00

0.0 0.00 0.00




Polygon 96 Soil Gas Data

Interpolated Concentrations

Polygon 96, 2/93 Data, ARM run

(97% reduction at 37.5' & 50°, 95% at 26.5", 50% at 13’)
Depth Conc.

(feet)  (ug/kg)

3 11.058
9 33.175
15 45.701
21 39.046
27 32.428
33 26.220
39 20.680
45 17.14
51 14.20
57 14.20
60 14.20

12PLY96.XLS



. PGA VLEACH model Poly 96, 2/93 Data, ARM run (97% at 37.5 & 50, 95% at 26.5, 50% at 13)
1
1.0 . 100. 1.0 10.
123.6 473 1100. .7029
Polygon 92
83000 1. .196850 1.64 381 .255 .00074
0. 0 -l |
60
1 6 11.06
7 12 33.18
13 18 45.70
19 24 39.05
25 30 3243
31 36 2622
37 42 20.68
43 48 17.14
49 54 14.20
55 60 14.20



—

PGA VLEACH model, Poly 96 2/93 Data, ARM run (97% at 37.5 & 50, 95% at 26.5, 50% at 13) .

GROUNDWATER IMPACT OF POLYGON 1

Time Mass per area (g/sq.ft.)  Total Mass (g)

1.00 27940E-03 23.190
2.00 28012E-03 23.250

3.00 28102E-03 23.325

4.00 28213E-03 23.417

5.00 28345E-03 23.526

6.00 28501E-03 23.656

7.00 28683E-03 23.807

8.00 28893E-03 23.981

9.00 29131E-03 24.179

10.00 29399E-03 24.401

11.00 29696E-03 24.648

12.00 30023E-03 24.919

13.00 30379E-03 25214

14.00 30762E-03 25.532

15.00 31171E-03 25.872

16.00 31604E-03 26.231 :
17.00 .32058E-03 26.608 _ ‘
18.00 32532E-03 27.002 '
19.00 .33024E-03 27.410
20.00 33532E-03 27.831
21.00 34053E-03 28.264
22.00 .34586E-03 28.707

23.00 35130E-03 29.158
24.00 35683E-03 29.617

25.00 36245E-03 30.083

26.00 36812E-03 30.554

27.00 37385E-03 31.030

28.00 37963E-03 31.509

29.00 38543E-03 31.991

30.00 39126E-03 32.474

31.00 39709E-03 32.958

32.00 40292E-03 33.442

33.00 40873E-03 33.925

34.00 41452E-03 34.405

35.00 42026E-03 34.882

36.00 42596E-03 35.354

37.00 43158E-03 35.822

38.00 43714E-03 36.282 . ‘

39.00 .44260E-03 36.736




40.00
41.00
42.00
43.00

44.00

45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00

.44796E-03
45321E-03
45833E-03
46331E-03
46815E-03
.47282E-03
47733E-03
48165E-03 -
48578E-03
48972E-03
.49344E-03
49695E-03
.50023E-03
.50329E-03
.50610E-03
.50867E-03
.51100E-03
.51307E-03
.51489E-03
.51646E-03
S51776E-03
.51880E-03
.51958E-03
.52010E-03
.52036E-03
.52036E-03
.52010E-03
S1959E-03
.51883E-03
S51782E-03
51657E-03
.51508E-03
S51336E-03
.51141E-03
.50924E-03
.50686E-03
.50426E-03
.50147E-03
49848E-03
49531E-03
49196E-03
48843E-03
48475E-03
.48090E-03
47691E-03

37.181
37.616
38.041
38.455
38.856
39.244
39.618
39.977
40.320
40.646
40.956
41247
41.519
41.773
42.006
42.220
42.413
42.585
42.736
42.866
42.974
43.060
43.125
43.168
43.190
43.190
43.168
43.126
43.063
42.979
42.875
42.752
42.609
42.447
42.267
42.069
41.854
41.622
41.374
41111
40.832
40.340
40.234
39.915
39.584



85.00 .47278E-03 39.241

86.00 - 46852E-03 38.887
87.00 46414E-03 38.523
88.00 45964E-03 38.150
89.00 45503E-03 37.767
90.00 45031E-05 37.376
91.00 .44551E-03 36.977
92.00 .44062E-03 36.571
93.00 - .43565E-03 36.159
94.00 43061E-03 35.740
95.00 42550E-03 35.317
96.00 .42034E-03 34.388
- 97.00 41512E-03 34.455
98.00 .40986E-03 - 34018
99.00 .40456E-03 . 33.578
100.00 .39923E-03 33.136

e 3k s 3 ke ok ok ok oK 3K o e o sk sk oK oK ok ke ok oK s ok ok o o ok ok o ok sk ok ok ok o ok ok ok ok ok ke ok ok ok ok sk ok ok ok ok
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TOTAL GROUNDWATER IMPACT -

Time (yr) Mass (g)  Cumulative Mass (g)
100 23.190  23.190 5 ‘
200 23250  46.440
3.00 23325 69.765
400 23417 93.182
500 23526 116.71
600 23656  140.36
7.00 23807  164.17
800 23981  188.15
9.00 24179 21233
1000 24401  236.73
1100 24648  261.38
1200 24919 28630
13.00 25214 31151
1400 25532  337.05
1500 25872  362.92
1600 26231  389.15
1700 26608  415.76
1800  27.002 44276
19.00 27410  470.17

2000  27.831  498.00
21.00 28264 52626
200 28707 55497
23.00 29158  584.13




24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00

44.00

45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
38.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00

29.617
30.083
30.554
31.030
31.509
31.991
32474
32.958
33.442
33.925
34.405
34.882
35.354
35.822
36.282
36.736
37.181
37.616

- 38.041

38.455
38.856
39.244
39.618
39.977
40.320
40.646

- 40.956

41.247
41.519
41.773
42.006
42.220
42.413
42.585
42.736
42.866
42.974
43.060
43.125
43.168
43.190
43.190
43.168
43.126
43.063

613.75
643.83
674.38
705.41
736.92
768.91
801.39
834.35

. 867.79

901.71
936.12
971.00
1006.4
10422
1078.5

1115.2

1152.4
1190.0
1228.0
1266.5
1305.3
1344.6
13842
1424.2
1464.5
1505.1
1546.1
1587.3
1628.9
1670.6
1712.6
1754.9
1797.3
1839.9
1882.6
1925.5
1968.4
2011.5
2054.6
2097.8
2141.0
2184.2
2227.3
2270.5
2313.5



© 69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00
85.00
86.00
87.00
88.00
89.00
90.00
91.00
92.00
93.00
94.00
95.00
96.00
97.00
98.00
99.00
100.00

42.979
42.875
42.752
42.609
42.447
42.267
42.069
41.854
41.622
41374
41.111
40.832
40.540
40.234
39.915
39.584
39.241
38.887
38.523
38.150
37.767
37.376
36.977
36.571
36.159
35.740
35317
34.888
34.455
34.018
33.578
33.136

2356.5
2399.4
2442.1
2484.7
2527.2
2569.5
2611.5
2653.4
2695.0
2736.4
2777.5
2818.3
2858.9
2899.1
2939.0
2978.6
3017.8
3056.7
3095.2
31334
3171.2
3208.5
3245.5
3282.1
3318.2
3354.0
3389.3
3424 .2
3458.6
3492.7
3526.2
3559.4




. MIXCELL OUTPUT FILE

PGA VLEACH model Polygon 96, 2/93 Data, ARM run
(97% at 37.5 & 50, 95% at 26.5, 50% at 13)

Year Mass (grams) GW Conc (ug/L)

1 23.190 0.3174
2 23.250 0.4844
3 23.325 0.5727
4 23.417 0.6202
5 23.526 0.6466
6 23.656 0.6622
7 23.807 0.6724
8 23.981 0.6801
9 24.179 0.6869
10 24.401 0.6934
11 24.648 0.7002
12 24919 0.7075
13 25.214 0.7154
14 25.532 0.7238
. 15 25.872 0.7329
16 26.231 0.7426
17 26.608 0.7528
18 27.002 0.7635
19 27.410 0.7747
20 27.831 0.7864
21 28.264 0.7984
22 28.707 0.8107
23 ~29.158 0.8234
24 29.617 0.8363
25 30.083 0.8494
26 30.554 0.8627
27 31.030 0.8762
28 31.509 0.8898
29 31.991 0.9035
30 32.474 0.9173
31 32.958 0.9311
32 33.442 0.9450
33 33.925 0.9589
34 34.405 0.9727
35 34.882 0.9863
. 36 35.354 1.0001

37 35.822 1.0137



38
39
40
41
42
43
44
45
46
47
438
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

36.282
36.736
37.181
37.616
38.041
38.455
38.856
39.244
39.618
39.977

' 40.320

40.646
40.956
41.247
41.519
41.773
42.006
42.220
42.413
42.585
42.736
42.866
42.974
43.060
43.125
43.168
43.190
43.190
43.168
43.126
43.063
42.979
42.875
42.752

42,609

42.447
42.267
42.069
41.854
41.622

41.374 .

41.111
40.832
40.540
40.234

1.0271
1.0403
1.0533
1.0661
1.0786
1.0908
1.1027
1.1142
1.1253
1.1361
1.1464
1.1563
1.1657
1.1746
1.1830
1.1908
1.1981
1.2049
12111
1.2166
1.2216
1.2260
1.2298
1.2329
1.2355
1.2374
1.2387
1.2394
1.2394
1.2389
1.2378
1.2360
1.2337
1.2308
1.2273
1.2232
1.2187
1.2136
1.2079
1.2018
1.1952
1.1882
1.1807
1.1727
1.1644




83 . 39915 1.1557

84 39.584 1.1466
85 39.241 1.1371
86 38.887 1.1273
87 38.523 1.1172
88 38.150 1.1068
89 37.767 1.0962
90 37.376 1.0852
91 36.977 1.0740
92 36.571 1.0626
93 36.159 1.0510
94 35.740 1.0392
95 35.317 1.0272
96 34.888 1.0151
97 34.455 1.0028
98 34.018 0.9904
99 33.578 0.9779

%100 33.136 0.9653



Polgon 96

Soil Vapor Monitoring
Run Number Piezometer Designation

1 VS-VP96-13
VS-VP96-26.5
VS-VPg6-37.5

VS-VP96-50

2 VS-VP96-13
VS-VP96-26.5
VS-VP96-37.5

VS-VP96-50

3 VS-VP96-13
VS-VP96-26.5
VS-VP96-37.5

VS-VP96-50

Modelled Total Soil
Concentration (ug/Kg)
in each Piezometer

95.84
658.90
718.80
473.21

95.84
197.67
71.88
47.32

47.92
32.95
21.56
14.20

Percentage Reduction
from Actual Concentration

cooco

90
90

50
95
97
97

Approximate Corresponding Soil
Vapor Concentration (Converted
from ug/L to ppmV as TCE)

29.3
201.3
219.6
144.5

29.3
60.4
22.0
14.5

14.6
10.1
6.6
43

Modelled Maximum
Subunit A iImpact to
Groundwater (ug/L)

26.9924

4.8458

1.2394



POLY92.XLS

Polygon 92 Soil Gas Data

Total Soil Concentration Calculations from Soil Gas Data
Polygon 92, June-1992 Phase [l Investgation

~ Total Cix Total CIx Total Clx
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**
VS-VP27A-12 34926 143.01 85.66
VS-VP27A-21 167400 693.00 415.11
VS-VP27A-36 211300 887.00 531.31
VS-VP27A-45 439800 2005.00 1201 .00"
853426 3728.01 2233.08||

*Laboratory conversion from ppbV to ug/L
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on
revised soil physical data).

1,1-DCE Soil Concentration Calculations from Soil Gas Data
Polygon 92, June-1992 Phase Il Investgation

1,1-DCE 1,1-:DCE 1,1-DCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

VS-VP27A-12 30,000 116.00 6§.48

VS-VP27A-21 140,000 540.00 323.46
\VS-VP27A-36 170,000 660.00 395.34
VS-VP27A-45 270,000 1100.00 658.90

610000.00 2416.00 1447.18

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data
Polygon 92, June-1992 Phase Il Investgation

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA
mple # Conc (ug/Kg)**
VS-VP27A-12 96.0 0.31
VS-VP27A-21 4800.0 15.57
VS-VP27A-36 16000.0 50.92
VS-VP27A-45 160000.0 509.15
180896.0 961.51 575.94




Polygon 92 Soil Gas Data

TCE Soil Concentration Calculations from Soil Gas Data _
Polygon 92, June-1992 Phase !l Investgation o .
[ TCE TCE TCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**
VS-VP27A-12 4,300 23.00 13.7é
\/S-VP27A-21 i 20,000 110.00 65.89
\VS-VP27A-36 22,000 120.00 71.88
VS-VP27A-45 7,400 39.00 23.36
53700 292.00 174.91

PCE Soil Concentration Calculations from Soil Gas Data
Polygon 92, June-1992 Phase Il Investgation

PCE . PCE PCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**
VS-VP27A-12 530.0 3.50 210
VS-VP27A-21 2600.0 17.00 10.18
\VS-VP27A-36 3300.0 22.00 13.18
VS-VP27A-45 2400.0 16.00 9.58
8830.0 58.50 35.04

POLY92.XLS



Polygon 92 Soil Gas Data

Interpolated Concentrations
Polygon 92, June-1992 Phase Il Investgation

Depth Conc.
(feet)  (ug/kg)

3 15117
9 45.351
15  75.585
21  205.461
27  385.158
33  463.526
39 521629
45  810.35
51 114519
57 1201.00
60  1201.00

POLY92.XLS



PGA VLEACH model, Polygon 92 June 1992 Phase II Data

1
10 30. -10 10.
1236 473 1100. .7029
Polygon 92

87500 1. 026670 1.64

0. 0. -1

60

1 6 1512

7 12 4535
13 18 75.59
19 24 205.46
25 30 385.16
31 36 463.53
37 42 521.63
43 48 810.35
49 54 1145.00
55 60 1201.00

381

255

.00074




. GROUNDWATER IMPACT OF POLYGON 1

Time Mass per area (g/sq.ft.)  Total Mass (g)

1.00 .32016E-02 280.14
2.00 31875E-02 278.91
3.00 .31729E-02 277.63
4.00 31576E-02 276.29
5.00 .31418E-02 27491
6.00 .31256E-02 273.49
7.00 .31090E-02 272.03
8.00 .30920E-02 270.55
9.00 .30748E-02 269.04
10.00 .30573E-02 267.51
11.00 .30396E-02 265.96
12.00 30217E-02 264.40
13.00 .30037E-02 262.83
14.00 29857E-02 261.25
15.00 29675E-02 259.66
16.00 .29494E-02 258.07
17.00 .29313E-02 256.48
18.00 29131E-02 254.90
19.00 .28950E-02 253.32
. 20.00 .28770E-02 251.74
21.00 28591E-02 250.17
22.00 .28412E-02 248.61
23.00 .28235E-02 247.05
24.00 .28059E-02 24551
25.00 .27884E-02 243.98
26.00 27710E-02 242.46
27.00 27538E-02 240.96
28.00 27368E-02 239.47
29.00 .27199E-02 237.99
30.00 .27032E-02 236.53

sk ok ok sk ke ok e ke ok ke ok ok o o o ok o sk o sk s sk ke o ke sk ok s ok s otk ok ok ok ke st ok sk o ok ok sk ok ook o ok ok ok ok
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TOTAL GROUNDWATER IMPACT

Time (yr) Mass (g)  Cumulative Mass (g)
1.00 280.14 280.14
2.00 278.91 559.05 -
3.00 277.63 836.67
4.00 276.29 1113.0
. 5.00 274.91 1387.9
6.00 273.49 1661.4



7.00

8.00

9.00

10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00

272.03
270.55
269.04

1267.51

265.96
264.40
262.83
261.25
259.66
258.07
256.48
254.90
253.32
251.74
250.17
248.61
247.05
24551
243.98
242.46
240.96
239.47
237.99
236.53

1933.4
2203.9
2473.0
2740.5
3006.5
3270.9
3533.7
3794.9
4054.6
4312.7
4569.2
4824.0
5077.4
53291
55793
5827.9
6074.9
6320.4
6564.4
6806.9
7047.9
7287.3
75253
7761.8




. MIXCELL OUTPUT FILE
PGA VLEACH model Polygon 92 June 1992 Phase Il Data

Year Mass (grams) GW Conc (ug/L)

1 280.140 3.6630
2 278.910 5.5968
3 277.630 6.6094
4 276.290 7.1309
5 274910 7.3905
6 273.490 7.5101
7 272.030 7.5546
8 270.550 7.5590
9 269.040 7.5416
10 267.510 7.5123
11 265.960 7.4765
12 264.400 7.4370
13 262.830 73954
14 261.250 7.3527
15 259.660 7.3091
‘ 16 258.070 7.2651
17 256.480 7.2209
18 254.900 7.1767
19 253.320 7.1326
20 251.740 7.0884
21 250.170 7.0443
22 248.610 7.0005
23 247.050 6.9568
24 245510 6.9133
25 243.980 6.8702
26 242.460 ~ 6.8274
27 240.960 6.7850
28 239.470 6.7429
29 237.990 6.7012
30 236.530 6.6599



Polygon 92 Soil Gas Data

Total Soil Concentration Calculations from Soil Gaé Data
Polygon 92, 9/92 Data, ARM run (35% reduction at 36' & 52')

Total Clx
Conc (ug/L)*

Total Cix
Conc (ug/Kg)**

Total Clx

Sample # Conc (ppbV)

VS-VP92-17 34926 143.01 85.66
k/S-VP92-28 167400 693.00 - 415.11
VS-VP92-40 137345 576.55 345.35
VS-VP92-52 285870 1303.25 780.65

625541 2715.81 1626.77

*Laboratory conversion from ppbV to ug/L
**Multiply ug/L. concentration by 0.599 L/Kg (calculated Kgt based on
revised soil physical data).

1,1-DCE Soil Concentratioh Calculations from Soil Gas Data
Polygon 92, 9/92 Data, ARM run (35% reduction at 36' & 52')

1,1-DCE 1,1-DCE 1,1-DCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)™
VP92-17 30,000 69.48
VS-VP92-28 140,000 323.46
VS-VP92-40 110,500 256.97
VS-VP92-52 175,500 428.29
456000.00 1800.00 1078.20
1,1,1-TCA Soil Concentration Calculations from Soil Gas Data
Polygon 92, 9/92 Data, ARM run (35% reduction at 36' & 52')
1,1,1-TCA 1,1,1-TCA 1,1,1-TCA

) L

VS-VP92-17

119296.0

VS-VP92-28 4800.0 26.00
VS-VP92-40 10400.0 55.25
VS-VP92-52 104000.0 552.50
634.26 379.92

8POLY92.XLS




Polygon 92 Soil Gas Data

TCE Soil Concentration Calculations from Soil Gas Data
Polygon 92, 9/92 Data, ARM run (35% reduction at 36’ & 52')

TCE TCE TCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)™ |l

VS-VP92-17 4,300 23.00 13.78
VS-VP92-28 20,000 110.00 65.89
VS-VP92-40 14,300 78.00 46.72
VS-VP92-52 4,810 25.35 : 15.18

43410 236.35 141.57

PCE Soil Concentration Calculations from Soil Gas Data
Polygon 92, 9/92 Data, ARM run (35% reduction at 36' & 52')

PCE PCE

. PCE
Sample # Conc (ppbV) Conc {ug/L)* Conc (ug/Kg)**
VS-VP92-17 530.0 3.50 2.10
VS-VP92-28 2600.0 17.00 10.18
VS-VP92-40 21450 14.30 8.57
VS-VP92-52 1560.0 10.40 6.23
6835.0 45.20 27.07

8POLY92.XLS



Polygon 92 Soil Gas Data

Interpolated Concentrations
Polygon 92, 9/92 Data, ARM run (35% reduction at 36' & 52')

Depth Conc.
(feet) (ug/kg)

3 15.117
9 45.351

15 75.585

21 205.461
27 385.158
33 386.043
39 351.166
45 526.73
51 744 .37
57 780.65
60 780.65

8POLY92.XLS



. PGA VLEACH model, Polygon 92, 9/92 Data, ARM run (35% at 36 & 52)
1
1.0 30. 1.0 10.
123.6  .473 1100. .7029
Polygon 92 .
87500 1. .026670 1.64 381 .255 .00074
0. 0. -l
60
1 6 1512
7 12 4535
13 18 75.59
19 24 20546
25 30 385.16
31 36 386.04
37 42 351.17
43 48 526.73
49 54 74437
55 60 780.65



PGA VLEACH model, Polygon 92, 9/92 Data, ARM run (35% at 36 & 52)

GROUNDWATER IMPACT OF POLYGON 1

Time Mass per area (g/sq.ft.)  Total Mass (g)

1.00 20810E-02 182.09
- 2.00 20721E-02 181.31

3.00 20628E-02 180.49

4.00 20531E-02 179.65

5.00 20432E-02 178.78

6.00 .20330E-02 177.88

7.00 20225E-02 176.97

8.00 20119E-02 176.04

9.00 20012E-02 175.10

10.00 .19903E-02 174.15
11.00 .19793E-02 173.19
12.00 .19683E-02 S 172.22
13.00 .19572E-02 171.25
14.00 .19461E-02 17028
15.00 .19349E-02 169.31
16.00 .19238E-02 168.33
17.00 JA9127E-02 - 16736
18.00 .19017E-02 - 166.40
19.00 .18907E-02 165.44
20.00 .18798E-02 164.48
21.00 .18689E-02 163.53
22.00 .18582E-02 162.59
23.00 .18475E-02 - 161.66
24.00 .18369E-02 ©160.73
25.00 18265E-02 159.81
26.00 .18161E-02 158.91
27.00 .18058E-02 158.01
28.00 .17957E-02 157.12
29.00 .17857E-02 156.25
30.00 .17758E-02 155.38

s e e o 4 ot o 3k o 4 ok e e o ok ke o ke ok ok ek ke ok ok e st ke o ok sk ke o ko ok ook ok oK ek e kR kR ok ok
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TOTAL GROUNDWATER IMPACT

Time (yr) Mass (g¢)  Cumulative Mass (g)
1.00 182.09 182.09
2.00 181.31  363.40
3.00 180.49 543.89
4.00 179.65 723.54




5.00
6.00
7.00

8.00

9.00

10.00
11.00
12.00
13.00
14.00
15.00
16.00

17.00

18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00

178.78
177.88
176.97
176.04
175.10
174.15
173.19
172.22
171.25
170.28
169.31
168.33
167.36
166.40
165.44
164.48
163.53
162.59
161.66
160.73
159.81
158.91
158.01
157.12
156.25
155.38

902.32
1080.2
1257.2
1433.2
1608.3
1782.5
1955.7
2127.9
2299.1
2469.4
2638.7
2807.1
2974.4
3140.8
3306.3
3470.7
3634.3
3796.9
3958.5
4119.2
4279.1
4438.0
4596.0
4753.1
4909.4
5064.7



MIXCELL OUTPUT FILE

PGA VLEACH model

Year

Mass (grams)

Polygon 92, 9/92 Data, ARM run
(35% at 36 & 52)

GW Conc (ug/L)

DSV UL A WN ~

—_—
wn W

— e — —

NN NN
LW N—= O

NN
0 3 O W

W N
[« N

182.090
181.310
180.490
179.650
178.780
177.880
176.970
176.040
175.100
174.150
173.190
172.220
171.250
170.280
169.310
168.330
167.360
166.400
165.440
164.480
163.530
162.590
161.660
160.730
159.810
158.910
158.010
157.120
156.250

155.380

2.3809
3.6381
4.2966
4.6362
4.8055
4.8839
49138
49175
4.9072
4.8892
4.8672
4.8427
4.3170
4.7907
4.7640
4.7369
4.7098
4.6829
4.6560
4.6291
4.6024
4.5758
4.5496

. 4.5234

4.4975
4.4719
4.4465
4.4214
4.3966
4.3720




Polygon 92 Soil Gas Data

. Total Soil Concentration Calculations from Soil Gas Data
Polygon 92, 9/92 Data, ARM run (84% reduction at 36" & 52)
Total Clx Total Cix Total Clx
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)™

VS-VP92-17 34926 "143.01 85.66
VS-VP92-28 167400 693.00 41511
VS-VP92-40 33808 141.92 85.01
S-VP92-52 70368 320.80 192.16
306502 1298.73 777.94

*Laboratory conversion from ppbV to ug/L
**Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on
revised soil physical data).

1,1-DCE Soil Concentration Calculations from Soil Gas Data
Polygon 92, 9/92 Data, ARM run (84% reduction at 36" & 52')

1,1-DCE 1,1-DCE 1,1-DCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

VS-VP82-17 30,000 116.00 69.48

‘ VS-VP92-28 140,000 540.00 323.46
VS-VP92-40 27,200 105.60 63.25

VS-VP82-52 43,200 176.00 105.42

240400.00 937.60 561.62

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data
Polygon 92, 9/92 Data, ARM run (84% reduction at 36' & 52')

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**
VS-VP92-28 4800.0 26.00 15.57
VS-VP92-40 - 2560.0 13.60 8.15
VS-VP92-52 25600.0 136.00 81.46
33056.0 176.11 105.49

5POLY92.XLS




Polygon 92 Soil Gas Data

TCE Soil Concentration Calculations from Soil Gas Data
Polygon 92, 9/92 Data, ARM run (84% reduction at 36’ & 52')

TCE TCE TCE
Sample # Conc (ppbV) Conc (ug/L)* - Conc (ug/Kg)**
\VS-VP92-17 4300 23.00 13.78
\V/S-VP92-28 20,000 110.00 65.89}
\/S-VP92-40 3,520 19.20 11.50
VS-VPg2-52 1,184 6.24 3.74
29004 158.44 94.91

PCE Soil Concentration Calculations from Soil Gas Data
Polygon 92, 9/92 Data, ARM run (84% reduction at 36" & 52)

PCE PCE PCE
Sample # Conc (ppbV) Conc (ug/L)” Conc (ug/Kg)**

VS-VP92-17 © 530.0 3.50 2.10
VS-VP92-28 2600.0 . - 17.00 - 10.18
VS-VP92-40 528.0 3.52 2.1
VS-VP92-52 384.0 2.56 1.53

4042.0 26.58 15.92

_ BPOLY92.XLS




Polygon 92 Soil Gas Data

Interpolated Concentrations
Polygon 92, 9/92 Data, ARM run (84% reduction at 36' & 52')

Depth Conc.
(feet)  (ug/kg)

3 15.117
9 45.351
15 75.585
21 205.461
27 385.158
33 277.567
39 112.518
45 129.66
51 183.23
57 192.16
60 192.16

5POLY92.XLS




PGA VLEACH model, Polygon 92, 9/92 Data, ARM run (84% at 36 & 52)
1

1.0 30. 1.0 10.
123.6 473 1100. .7029
Polygon 92
87500 1. .026670 1.64 381 255 .00074
0. -0 -l
60
1 6 1512
7 12 4535
13 18 75.59
19 24 205.46
25 30 385.16
31 36 277.57
37 42 11252
43 48 129.66
49 54 183.23
55 60 192.16




PGA VLEACH model, Polygon 92, 9/92 Data, ARM run (84% at 36 & 52)

GROUNDWATER IMPACT OF POLYGON 1

Time Mass per area (g/sq.ft.)  Total Mass (g)

1.00 51225E-03 44822
2.00 51045E-03 44.664
3.00 .50863E-03 44.505
4.00 .50681E-03 44.346
5.00 .50501E-03 44.188
6.00 .50322E-03 44.031
7.00 .50146E-03 43.877
8.00 49973E-03 43.726
9.00 49805E-03 43.579
10.00 °~  .49641E-03 43.436
11.00 49483E-03 43.298
12.00 49331E-03 43.164
13.00 49184E-03 43.036
1400  .49045E-03 42914
15.00 48911E-03 42.797
16.00 .48785E-03 42.687
. 17.00 48665E-03 42.582
18.00 .48553E-03 42.484
19.00 48447E-03 42.391
20.00 48349E-03 42.305
21.00 .48257E-03 42.225
22.00 48172E-03 . 42,151
23.00 48094E-03 42.082
24.00 .48023E-03 42.020
25.00 47958E-03 41.963
26.00 47899E-03 41.912
27.00 .47847E-03 41.866
28.00 .47800E-03 41.825
29.00 47760E-03 41.790
30.00 A47724E-03 41.759

ok o o ke ke ok o ok ok ok ok ok sk ok o e ok sk o 3 ok ok 3k ok 3 ke ok ok ok ok o s ke ok ok ok ok ok ok ok s ok ok ok ok ok ok ok ke ok ok
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TOTAL GROUNDWATER IMPACT

Time (yr) Mass (g)  Cumulative Mass (g)
~1.00 44.822 44.822 '
. 2.00 44.664 89.486
3.00 44.505 133.99




4.00

5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00

19.00-

20.00
21.00
22.00

23.00

24.00
25.00
. 26.00
27.00
28.00
29.00
30.00

44.346
44.188
44.031
43.877
43.726
43.579

43436

43.298
43.164
43.036
42914
42.797
42.687
42.582
42.484
42.391
42.305
42.225
42.151
42.082
42.020
41.963
41.912
41.866
41.825
41.790
41759

178.34
222.53
266.56
31043
354.16
397.74
441.18
484.47
527.64
570.67
613.59
656.39
699.07
741.66
784.14
826.53
868.84
911.06
953.21
995.29
1037.3
1079.3
1121.2

- 1163.1

1204.9
1246.7
1288.4




. MIXCELL OUTPUT FILE

PGA VLEACH model Polygon 92, 9/92 Data, ARM run
(84% at 36 & 52)

Year Mass (grams) | GW Conc (ug/L)

1 44.822 0.5861
2 44.664 0.8960
3 44.505 1.0589
4 44.346 1.1435
5 44.188 1.1865
6 44.031 12073
7 43.877 12164
8 43.726 12192
9 43.579 1.2188
10 43.436 12167
1 43298 1.2138
12 43.164 1.2105
13 43.036 1.2071
14 42.914 1.2037
. 15 42.797 1.2003
16 42687 1.1971
17 42.582 1.1940
18 42.484 1.1911
19 42.391 1.1883
20 42.305 1.1857
21 42225 1.1833
2 42.151 1.1810
23 42.082 1.1789
24 42.020 1.1770
25 41963 1.1752
26 41912 1.1736
27 41866 1.1721
28 41.825 1.1708
29 41.790 1.1697
30 41759 1.1687




Polgon 92

Run Number  Piezometer Designation

1

Soil Vapor Monitoring

VS-VP92-17
VS-VP92-28
VS-VP92-40
VS-VP92-52

VS-VP92-17
VS-VP92-28
VS-VP92-40
VS-VP92-52

VS-VP92-17
VS-VP92-28
VS-VP92-40
VS-VP92-52

Modelled Total Soil
Concentration (ug/Kg)
in each Piezometer

85.66
415.11
531.31

1201.00

85.66
415.11
345.35
780.65

85.66
415.11

85.01
192.16

Percentage Reduction

from Actual Concentration

OO OO0

Approximate Corresponding Soil
Vapor Concentration (Converted
from ug/L to ppmV as TCE)

26.2
126.8
162.3
366.8

26.2
126.8
105.5
238.5

26.2
126.8
26.0
58.7

Modelled Maximum
Subunit A Impact to
Groundwater (ug/L)

7.5590

49175

1.2192




Polygon 27A Soil Gas Data

Total Soil Concentration Calculations from Soil Gas Data
Polygon 27A, July-1993 Phase Il Investgation

" Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

Total Clx Total Cix Total Cix

170000 89000 A1

VS-VP27A-21 290000 1500.00 898.50
VS-VP27A-36 420000 2200.00 1317.80
VS-VP27A-45 440000 2300.00 1377.70
1320000 6890.00 412711

*Laboratory conversion from ppbV to ug/L
**Multiply ug/L. concentration by 0.599 L/Kg (calculated Kgt based on
revised soil physical data).

1,1-DCE Soil Concentration Calculations from Soil Gas Data
Polygon 27A, July-1993 Phase Il Investgation

1,1-DCE 1,1-DCE 1,1-DCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)™
\VS-VP27A-12 0 0.00 0.00
VS-VP27A-21 0 0.00 0.00
VS-VP27A-36 0 0.00 0.00
\V/S-VP27A-45 0 0.00 0.00
0.00 0.00 0.00Jf

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data
Polygon 27A, July-1993 Phase Il Investgation

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

VS-VP27A-12 0.0 0.00 0.00

VS-VP27A-21 0.0 0.00 0.00
VS-VP27A-36 0.0 0.00 0.00
\VS-VP27A-45 0.0 0.00 0.00

0.0 0.00 0.00

POLY27A XLS



Polygon 27A Soil Gas Data

TCE Soil Concentration Calculations from Soil Gas Data
Polygon 27A, July-1993 Phase Il Investgation

TCE TCE TCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**
\VVS-VP27A-12 170,000 890.00 533.11
\V/S-VP27A-21 290,000 1500.00 898.50|
\VS-VP27A-36 420,000 2200.00 ' 1317.80
VS-VP27A-45 440,000 2300.00 1377.70
1320000 6890.00 4127 .11

PCE Soil Concentration Calculations from Soil Gas Data
Polygon 27A, July-1993 Phase il Investgation

PCE PCE PCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**
\VS-VP27A-12 0.0 0.00 0.00
VS-VP27A-21 0.0 0.00 - 0.00
\VS-VP27A-36 0.0 0.00 0.00f
\VS-VP27A-45 0.0 0.00 0.00
00 - . 0.00 0.00

POLY27AXLS




Polygon 27A Soil Gas Data

Interpolated Concentrations
Polygon 27A, July-1993 Phase il Investgation

Depth Conc.
(feet) (ug’kg)

3 133.278

9 399.833

15 654.907

21 898.500

27 1066.220
33 1233.940
-39 1337.767
45 1377.70

51 1377.70

57 1377.70
60 1377.70

POLY27A.XLS




PGA VLEACH model, Polygon 27A Sept. 21, 1993 Phase II Data
1
1.0 30 1.0 10.
123.6 473 1100. .7029

Polygon 84

50000 1. .023400 164 381 255 .00074

0. 0. -1

60

1 6 13328

7 12 399.83

13 18 654.91

19 24 898.50

25 30 1066.22
31 36 1233.94
37 42 1337.77
43 48 1377.70
49 54 1377.70
55 60 1377.70




‘ GROUNDWATER IMPACT OF POLYGON 1

Time Mass per area (g/sq.ft.)  Total Mass (g)

1.00 32223E-02 161.12
2.00 32219E-02 161.10
3.00 32214E-02 161.07
4.00 .32209E-02 161.04
5.00 .32202E-02 161.01
6.00 32194E-02 160.97 -
7.00 .32186E-02 160.93
8.00 32176E-02 160.88
9.00 .32166E-02 160.83
10.00 32155E-02 160.77
11.00 32142E-02 160.71
12.00 32129E-02 160.65
13.00 32115E-02 160.57
14.00 .32100E-02 160.50
15.00 .32084E-02 160.42
16.00 .32067E-02 160.33
17.00 .32049E-02 160.24
18.00 .32030E-02 160.15
19.00 .32010E-02 160.05
. 20.00 .31989E-02 159.95
21.00 31968E-02 159.84
22.00 31945E-02 159.73
23.00 31922E-02 159.61
24.00 31898E-02 159.49
25.00 31872E-02 159.36
26.00 31846E-02 159.23
27.00 31820E-02 159.10
28.00 31792E-02 158.96
29.00 31764E-02 158.82
30.00 31734E-02 158.67

ok 2k ok ok sk sk ok ok ok sk sk sk sk ok ok sk ok sk sk sk sk ok ok ok sk sk ke sk sk sk ok ok ok sk ok ok sk o ok dk sk e sk sk ok sk ok ok sk ok ok ok
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TOTAL GROUNDWATER IMPACT

Time (yr) Mass (g)  Cumulative Mass (g)

1.00 16112 161.12
2.00 16110 32221
3.00 161.07  483.28
4.00 161.04 64433
. 5.00 161.01 80534

6.00 160.97 966.31



7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00

160.93

160.88

160.83
160.77
160.71
160.65
160.57
160.50
160.42
160.33
160.24
160.15
160.05
159.95
159.84
159.73
159.61
159.49
159.36
159.23
159.10
158.96
158.82

158.67

1127.2
1288.1
14489
1609.7
1770.4
1931.1
2091.7
22522
2412.6
2572.9
2733.1
2893.3
3053.3
32133
3373.1
3532.9
3692.5
3852.0
40113
4170.5
4329.6
4488.6
4647 4
4806.1




MIXCELL OUTPUT FILE

PGA VLEACH model Polygon 27A 9/93

Year Mass (grams) GW Conc (ug/L)

1 161.120 3.3701
2 161.100 48327
3 161.070 5.4672
4 161.040 5.7420
5 161.010 5.8606
6 160.970 59113
7 160.930 5.9325
8 160.880 5.9406
9 160.830 5.9431
10 160.770 5.9429
11 160.710 5.9416
12 160.650 5.9398
13 160,570 5.9373
14 160.500 5.9348
15 160.420 5.9320
. 16 160.330 5.9289
17 160.240 5.9257
18 160.150 5.9224
19 160.050 5.9189
20 159.950 5.9153
21 159.840 59114
22 159.730 - 5.9074
23 159.610 5.9032
24 159.490 5.8988
25 159.360 5.8942
26 159.230 5.8895
27 159:100 5.8847
28 158.960 5.8797
29 158.820 5.8746
30 158.670 5.8693



Polygon 27A Soil Gas Data

Total Soil Concentration Calculations from Soil Gas Data
Polygon 27A, 7/93 Data, ARM run (15% reduction at 36’ & 45)

Total Clx Total Clx Total Clx
Sample # Conc (ppbV) Conc {ug/L)* Conc (ug/Kg)™

VS-VP27A-12 170000 890.00 533.11
VS-VP27A-21 290000 1500.00 898.50
VS-VP27A-36 357000 1870.00 1120.13
VS-VP27A-45 374000 1955.00 1171.05

1191000 6215.00 3722.79

*Laboratory conversion from ppbV to ug/L
“*Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on
revised soil physical data).

1,1-DCE Soil Concentration Calculations from Soil Gas Data
Polygon 27A, 7/93 Data, ARM run (15% reduction at 36" & 45')

1,1-DCE 1,1-DCE 1,1-DCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

0.00 0.00

VS-VP27A-12 0

VS-VP27A-21 0 0.00 0.00

VS-VP27A-36 0 0.00 0.00

\VS-VP27A-45 0 0.00 0.00
0.00 0.00 0.00

1,1,1 TCA Soil Concentration Calculations from Soil Gas Data
Polygon 27A, 7/93 Data, ARM run (15% reduction at 36’ & 45')

1,1,1-TCA 1,1,1-TCA - 1,1,1-TCA

Sample # Conc (ppbV) Conc (ug/L)*

00 0.00 0.00

VS-VP27A-21 0.0 0.00 0.00
VS-VP27A-36 - . 0.0 0.00 0.00
VS-VP27A-45 0.0 0.00 0.00

0.0 0.00 0.00

11PLY27AXLS




Polygon 27A Soil Gas Data

TCE Soil Concentration Calculations from Soil Gas Data
Polygon 27A, 7/93 Data, ARM run (15% reduction at 36" & 45')

TCE TCE TCE
Sample # Conc (ppbV) Qqnc (ug/L)” . Conc (ug/Kg)™

170,000 890.00 533.11
VS-VP27A-21 290,000 1500.00 898.50
VS-VP27A-36 : 357,000 1870.00 o 1120.13
VS-VP27A-45 374,000 1955.00 1171.05
1191000 6215.00 3722.79

PCE Soil Concentration Calculations from Soil Gas Data
Polygon 27A, 7/93 Data, ARM run (15% reduction at 36' & 45')

PCE PCE ~ PCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

VS-VP27A-12 0.0 0.00 0.00

VS-VP27A-21 0.0 0.00 0.00
VS-VP27A-36 0.0 0.00 0.00
VS-VP27A-45 0.0 0.00 0.00

0.0 0.00 0.00

11PLY27AXLS



Polygon 27A Soil Gas Data

Interpolated Concentrations

Polygon 27A, 7/93 Data, ARM run

(15% reduction at 36’ & 45)
Depth Conc.

(feet)  (ug/kg)

3 133.278
9 399.833
15 654.907
21 898.500
27 987.152
33 1075.804
39 1137.102
45 1171.05.
51 1171.05
57 1171.05
60 1171.05

11PLY27AXLS




PGA VLEACH model, Polygon 27A, 7/93 Data, ARM run (15%‘at 36 & 45)
1
1.0 150. 1.0 10.
123.6 473 1100. .7029
Polygon 27A
50000 1. .023400 1.64 381 255 .00074
0. 0. -l
60
1 6 13328
7 12 399.83
13 18 65491
19 24 898.50
25 30. 987.15
31 36 1075.80
37 42 1137.10
43 48 1171.05
49 54 1171.05
55 60 1171.05



PGA VLEACH model, Polygon 27A, 7/93 Data, ARM run (15% at 36 & 45)

GROUNDWATER IMPACT OF POLYGON 1

Time Mass per area (g/sq.ft.)  Total Mass (g)

1.00 .27390E-02 136.95
2.00 .27387E-02 136.93
3.00 .27384E-02 136.92
4.00 .273779E-02 136.90
5.00 .27375E-02 136.87
6.00 .27370E-02 136.85
7.00 27364E-02 136.82
8.00 27357E-02 136.79
9.00 .27350E-02 136.75
10.00 27342E-02 136.71
11.00 27334E-02 136.67
12.00 27325E-02 136.62
13.00 27315E-02 136.58
14.00 .27305E-02 136.52
15.00 .27294E-02 136.47
16.00 27282E-02 136.41
17.00 \27270E-02 136.35
18.00 - .27257E-02 136.29
19.00 .27244E-02 136.22
20.00 .27230E-02 136.15
21.00 27215E-02 136.08
22.00 .27200E-02 136.00
23.00 .27184E-02 135.92
24.00 .27168E-02 135.84
25.00 27151E-02 135.76
26.00. 27134E-02 135.67
27.00 27116E-02 135.58
28.00 27097E-02 135.48
29.00 .27078E-02 135.39
30.00 .27058E-02 135.29
31.00 .27038E-02 135.19
32.00 .27017E-02 135.08
33.00 .26996E-02 - 134.98
34.00 .26974E-02 134.87
35.00 26951E-02 134.76
36.00 26928E-02 134.64 B
37.00 .26905E-02 134.53
38.00 26881E-02 134.41
39.00 .26857E-02 134.28

40.00 .26832E-02 134.16




41.00
42.00
43.00
44.00

45.00

46.00
47.00
48.00
49.00
50.00
51.00

52.00

53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00

81.00 -

82.00
£ 83.00

84.00
85.00

.26807E-02
.26781E-02
.26755E-02
26728E-02
.26701E-02
26673E-02
.26645E-02
26617E-02
.26588E-02
.26558E-02
26529E-02
.26498E-02
.26468E-02
.26437E-02
.26405E-02
.26374E-02
.26342E-02
.26309E-02
26276E-02
.26243E-02
.26209E-02
26175E-02
.26141E-02
.26106E-02
.26071E-02
.26036E-02
.26000E-02
.25964E-02
.25928E-02
25891E-02
.25855E-02
.25817E-02
.25780E-02
.25742E-02
.25704E-02
25665E-02
.25627E-02
.25588E-02
.25548E-02
.25509E-02
.25469E-02
.25429E-02
25389E-02
.25348E-02
.25308E-02

134.03
133.90
133.77
133.64
133.50
133.37
133.23
133.08
132.94
132.79
132.64
132.49

132.34 .
. 13218

132.03
131.87
131.71
131.55
131.38
131.21
131.05
130.88
130.71
130.53
130.36
130.18
130.00
129.82
129.64
129.46
129.27
129.09
128.90
128.71
128.52
128.33
128.13
127.94
127.74
127.54
127.35
127.15
126.94
126.74
126.54



86.00
87.00
88.00
89.00
90.00
91.00
92.00
93.00
94.00
95.00
96.00
97.00
98.00
99.00
100.00
101.00
102.00
103.00
104.00
105.00
106.00
107.00
108.00
109.00
110.00
111.00
112.00
113.00
114.00
115.00
116.00
117.00
118.00
119.00
120.00
121.00
122.00
123.00
124.00
125.00
126.00
127.00
128.00
129.00
130.00

25267E-02
.25225E-02
.25184E-02
25142E-02
.25100E-02
.25058E-02
.25016E-02
24973E-02
.24930E-02
.24887E-02
.24844E-02
.24801E-02
.24757E-02
24714E-02

24670E-02
24626E-02
24581E-02
24537E-02
24492E-02
24448E-02
24403E-02
24358E-02
24312E-02
24267E-02

- .24221E-02

.24176E-02
.24130E-02
.24084E-02
.24038E-02
.25992E-02
.23946E-02
.23899E-02
.23853E-02
.23806E-02
.23759E-02
23712E-02
.23665E-02
.23618E-02
.23571E-02
.23524E-02
.23476E-02
.23429E-02
.23381E-02
.23334E-02
.23286E-02

126.33
126.13
125.92
125.71
125.50
125.29
125.08
124.87
124.65
124.44
124.22
124.00
123.79
123.57
123.35
123.13

- 122.91

122.68
122.46
122.24
122.01
121.79
121.56
121.33
121.11
120.88

- 120.65

120.42
120.19
119.96
119.73
119.50
119.26
119.03
118.80
118.56
118.33
118.09
117.86
117.62
117.38
117.15
116.91
116.67
116.43




‘ 131.00 .23238E-02 116.19

132.00 23191E-02 115.95
133.00 23143E-02 115.71
134.00 .23095E-02 115.47
135.00 .23047E-02 115.23
136.00 .22999E-02 114.99
137.00 .22950E-02 - 114.75
138.00 .22902E-02 114.51
139.00 .22854E-02 114.27
140.00 .22806E-02 114.03
141.00 22757E-02 113.79
142.00 .22709E-02 113.54
143.00 .22660E-02 113.30
144.00 22612E-02 113.06
145.00 22563E-02 112.82
146.00 22515E-02 112.57
147.00 .22466E-02 112.33
148.00 22418E-02 112.09
149.00 .22369E-02 111.84
150.00 .22320E-02 111.60

3K 3 e 4 3k 3K ke ok ok ok ok ke ko o ek e ke ok s ok sk o o s e sk sk sk ok s ok sk o ke ok e ke ok sk K ke ok ok ke ok ok ok sk ok

’ ok e ek sk ok o ok ook ke ok ke o ok ok ook ok s ok e st ke s ok o sk ok o e ok ke sk ok o ok o sk ok ok ok ok ok ok ok ok o ke e

TOTAL GROUNDWATER IMPACT

Time (yr) Mass (g)  Cumulative Mass (g)
1.00 136.95 136.95
2.00 136.93 273.88
3.00 136.92 410.80
4.00 136.90 547.70
5.00 136.87 684.57
6.00 136.85 821.42
7.00 136.82 958.24
8.00 136.79 1095.0
9.00 136.75 1231.8
10.00 136.71 1368.5
11.00 136.67 1505.2
12.00 136.62 1641.8
13.00 136.58 1778.4
14.00 136.52 1914.9
15.00 13647 20513
16.00 136.41 2187.8
17.00 136.35 2324.1

‘ 18.00 136.29 2460.4
19.00 136.22 2596.6




20.00
21.00
22.00

23.00 -

24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00

136.15
136.08
136.00

135.92

135.84
135.76
135.67
135.58
135.48
135.39
135.29
135.19
135.08
134.98
134.87
134.76

- 134.64

134.53
134.41
134.28
134.16
134.03
133.90
133.77
133.64

133.50

133.37
133.25
133.08
132.94
132.79
132.64
132.49

132.34

132.18
132.03
131.87
131.71
131.55
131.38
131.21
131.05
130.88
130.71
130.53

2732.8
2868.8
3004.8
3140.8
3276.6
3412.4
3548.0
3683.6
3819.1
3954.5
4089.8
4225.0
4360.0
4495.0
4629.9
4764.7
4899.3
5033.8
5168.2
5302.5
5436.7
5570.7
5704.6
5838.4
5972.0
6105.5
6238.9
6372.1
6505.2
6638.1
6770.9
6903.6
7036.1
7168.4
7300.6
7432.6
7564.5
7696.2
7827.7
7959.1
8090.3
8221.4
8352.3
8483.0
8613.5




65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00
85.00
86.00
87.00
88.00
89.00
90.00
91.00
92.00
93.00
94.00
95.00
96.00
97.00
98.00
99.00
100.00
101.00
102.00
103.00
104.00
105.00
106.00
107.00
108.00
109.00

130.36
130.18
130.00
129.82
129.64
129.46
129.27
129.09
128.90
128.71
128.52
128.33
128.13
127.94
127.74
127.54
127.35
127.15
126.94
126.74
126.54
126.33
126.13
125.92
125.71
125.50
125.29
125.08
124.87
124.65
124.44
124.22
124.00
123.79
123.57
123.55
123.13
122.91
122.68
122.46
122.24
122.01
121.79
121.56
121.33

8743.8
8874.0
9004.0
9133.8
9263.5
9392.9
9522.2
9651.3
9780.2
9908.9
10037.
10166.
10294.
10422.
10550.
10677.
10804.
10932.
11059.
11185.
11312.
11438.
11564.
11690.
11816.
11941.
12067.
12192.
12317.
12441.
12566.
12690.
12814.
12938.
13061.
13185.
13308.
13431.
13553.
13676.
13798.
13920.
14042.
14163.
14285.



110.00
111.00
112.00
113.00
114.00
115.00
116.00
117.00
118.00
119.00
120.00
121.00
122.00
123.00
124.00
125.00
126.00
127.00
128.00
129.00
130.00
131.00
132.00
133.00
134.00
135.00
136.00
137.00
138.00
139.00
140.00
141.00
142.00
143.00
144.00
145.00
146.00
147.00
148.00
149.00
150.00

121.11
120.88
120.65
120.42
120.19
119.96
119.73
119.50
119.26
119.03
118.80
118.56
118.33
118.09
117.86
117.62
117.38
117.15
116.91
116.67
116.43
116.19
115.95
115.71
115.47
115.23
114.99
114.75
114.51
114.27
114.03
113.79
113.54
113.30
113.06
112.82
112.57

11233

112.09

- 111.84

111.60

14406.
14527.
14647.
14768.
14888.
15008.
15128.
15247.
15366.
15486.
15604.
15723.
15841.
15959.
16077.
16195.
16312.
16429.
16546.
16663.
16779.
16895.
17011.
17127.
17243.
17358.
17473.
17588.
17702.
17816.
17930.
18044.
18158.

- 18271.

18384.
18497.
18610.
18722.
18834.
18946.
19057.




MIXCELL OUTPUT FILE

PGA VLEACH model Polygon 27A, 7/93 Data, ARM run
(15% at 36 & 45)
Year Mass (grams) GW Conc (ug/L)
1 136.950 2.8645
2 136.930 4.1077
3 136.920 4.6472
4 136.900 4.8811
5 136.870 4.9820
6 136.850 5.0253
7 136.820 5.0435
8 136.790 5.0508
9 136.750 5.0531
10 136.710 5.0533
11 136.670 5.0525
12 136.620 5.0512
13 136.580 5.0497
14 136.520 5.0479
15 136.470 5.0460
16 136.410 5.0439
17 136.350 5.0418
18 136.290 5.0396
19 136.220 5.0372
20 136.150 5.0347
21 136.080 5.0321
22 136.000 5.0293
23 135.920 5.0265
24 135.840 5.0235
25 135.760 5.0206
26 135.670 5.0174
27 135.580 5.0142
28 135.480 5.0107
29 135.390 5.0073
30 135.290 5.0037
31 135.190 5.0000
32 135.080 4.9962
33 134.980 4.9924
34 134.870 4.9885
35 134.760 4.9844
36 134.640 4.9802
37 134.530 4.9760



38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

134.410
134.280
134.160
134.030
133.900
133.770
133.640
133.500
133.370
133.230

. 133.080

132.940
132.790
132.640
132.490
132.340
132.180
132.030
131.870
131.710
131.550
131.380
131.210
131.050
130.880
130.710
130.530
130.360
130.180
130.000
129.820
129.640
129.460
129.270
129.090
128.900
128.710
128.520
128.330
128.130
127.940
127.740
127.540
127.350

127.150

49717
4.9671
4.9626
4.9580
4.9532
4.9434
4.9436
4.9386
4.9337
4.9287
4.9234
4.9181
49127
4.9072
49017
4.8962
4.8904
4.8848
4.8790
4.8731
4.8672
4.8611
4.8549
4.8489
4.8427
4.8364
4.8300
4.8236
4.8171
4.8105
4.8038
4.7972
4.7905
4.7837
4.7769
4.7700
4.7631
4.7561
4.7491
4.7418
4.7347
4.7274
4.7201
4.7129
4.7057




83

- 84
85 |
86

87

88

89

90

91

92

93

94

95

96

97

98

99
%100
%101
%102
%103
%104
%105
%106
%107
%108
%109
%110
%111
%112
%113
%114
%115
%116
%117

- %118

%119
%120
%121
%122
%123
%124
%125
%126
%127

126.940
126.740
126.540
126.330
126.130
125.920
125.710
125.500
125.290
125.080
124.870
124.650
124.440
124.220
124.000
123.790
123.570
123.350
123.130
122.910
122.680
122.460
122.240
122.010
121.790
121.560
121.330
121.110
120.880
120.650
120.420
120.190
119.960
119.730
119.500
119.260
119.030
118.800
118.560
118.330
118.090
117.860
117.620
117.380
117.150

4.6981
4.6906
4.6832
4.6756
4.6681
4.6605
4.6527
4.6450
4.6373
4.6295
4.6217
4.6138
4.6059
4.5979
4.5898
4.5819
4.5739
4.5658
4.5577
4.5496
4.5412
4.5330
4.5248
4.5165
4.5082
4.4999
4.4914
4.4831
4.4747
4.4663
4.4578
4.4493
4.4408
4.4323
4.4238
4.4151
4.4065
4.3980
4.3892
4.3806
43719
4.3633
4.3545
43457
43370



%128
%129
%130
%131
%132
%133
%134
%135
%136
%137
%138
%139
%140
%141

%142

%143
%144
%145
%146
%147
%148
%149
%150

116.910
116.670
116.430
116.190
115.950
115.710
115.470
115.230
114.990
114.750
114.510
114.270
114.030
113.790
113.540
113.300
113.060
112.820
112.570
112.330
112.090
111.840
111.600

4.3283
4.3194
4.3106
43017
4.2929

- 4.2840

42751
4.2662
4.2574
4.2485
4.2396
4.2308
42219
4.2130
4.2039
4.1950
4.1861
4.1772
4.1681
4.1591
4.1502
4.1411
4.1321




Polygon 27A Soil Gas Data

Total Soil Concentration Calculations from Soil Gas Data

Poiygon 27A, 7/93 Data, ARM run (85% reduction at 36" & 45', 25% at 12' & 21°)

Totaf Clx Total Clx Total Cix
Conc (ppbV Conc (ug/L)* Conc (ug/K

* Sample #

VS-VP27A-12 127500 667.50 399.83
VS-VP27A-21 217500 1125.00 673.88
\VS-VP27A-36 63000 330.00 197.67
\VS-VP27A-45 66000 345.00 206 .66

474000 2467.50 1478.03

*Laboratory conversion from ppbV to ug/L
*Multiply ug/L concentration by 0.599 L/Kg (calculated Kgt based on
revised soil physical data).

1,1-DCE Soil Concentration Calculations from Soil Gas Data

Polygon 27A, 7/93 Data, ARM run (85% reduction at 36' & 45', 25% at 12' & 21)

1,1-DCE 1,1-DCE 1,1-DCE
Sample # Conc (ppbV) Conc (ug/L)” Conc (ug/Kg)**

0.00 0.00

VS-VP27A-12 0

VS-VP27A-21 0 0.00 0.00

VS-VP27A-36 0 0.00 0.00

VS-VP27A-45 0 0.00 0.00
5.00 5.00 5.00

1,1,1-TCA Soil Concentration Calculations from Soil Gas Data

Polygon 27A, 7/93 Data, ARM run (85% reduction at 36’ & 45', 25% at 12' & 21)

1,1,1-TCA 1,1,1-TCA 1,1,1-TCA
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**

VS-VP27A12 0.0 0.00 ~0.00

VS-VP27A-21 0.0 0.00 0.00
VS-VP27A-36 0.0 0.00 0.00
VS-VP27A-45 0.0 0.00 0.00

0.0 0.00 0.00

10PLY27A XLS



Polygon 27A Soil Gas Data

TCE Soil Concentration Calculations from Soil Gas Data
Polygon 27A, 7/93 Data, ARM run (85% reduction at 36' & 45, 25% at 12’ & 21’)

TCE TCE TCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)**
VS-VP27A-12 127,500 667.50 399.83
VS-VP27A-21 - 217,500 1125.00 673.88
VS-VP27A-36 63,000 330.00 197.67
VS-VP27A-45 66,000 345.00 206.66
474000 2467.50 1478.03

PCE Soil Concentration Calculations from Soil Gas Data
Polygon 27A, 7/93 Data, ARM run (85% reduction at 36' & 45", 25% at 12' & 21')

PCE PCE PCE
Sample # Conc (ppbV) Conc (ug/L)* Conc (ug/Kg)*™
VS-VP27A-12 0.0 0.00 0.00
VS-VP27A-21 0.0 0.00 0.00
VS-VP27A-36 0.0 0.00 0.00
VS-VP27A-45 0.0 0.00 0.00
0.0 0.00 0.00

10PLY27A.XLS




Polygon 27A Soil Gas Data

Interpolated Concentrations

Polygon 27A, 7/93 Data, ARM run

(85% reduction at 36’ & 45', 25% at 12' & 21°)
Depth Conc.

(feet)  (ug/kg)

3 99.958
9 299.874
15 491.180
21 673.875
27  483.393
33 292911
39 200.665
45  206.66
51 206.66
57 206.66
60  206.66

10PLY27AXLS



PGA VLEACH model, Polygon 27A, 7/93 Data, ARM run (85% at 36 & 45, 25% at 12 & 21)
1
1.0 150. 1.0 10.
123.6 473 1100. .7029
Polygon 27A
50000 1. .023400 1.64 .381 .255 .00074
0. 0. -L
60
1 6 99.96
7 12 299.87
13 18 491.18
19 24 673.88
25 30 483.40
31 36 29291
37 42 200.67
43 48 206.66
49 54 206.66
55 60 206.66




PGA VLEACH model, Polygon 27A, 7/93 Data, ARM run (85% at 36 & 45, 25% at 12 & 21)
GROUNDWATER IMPACT OF POLYGON 1

Time Mass per area (g/sq.ft.)  Total Mass (g)

1.00 .48336E-03 24.168
2.00 48352E-03 24.176
3.00 .48372E-03 24.186
4.00 .48397E-03 24.199 -
5.00 .48427E-03 24.214
6.00 .48463E-03 24231
7.00 48503E-03 24.252
8.00 .48550E-03 24.275
9.00 .48602E-03 24.301
10.00 48659E-03 24.330
11.00 48722E-03 24.361
12.00 48791E-03 24.396
13.00 .48866E-03 24.433
14.00 .48946E-03 24.473
15.00 .49032E-03 24.516
16.00 49124E-03 24.562
17.00 49221E-03 - 24,611
18.00 .49324E-03 24.662
19.00 .49433E-03 - 24.716
20.00 49546E-03 24.773
21.00 49665E-03 24.833
22.00 49789E-03 24.895
23.00 49918E-03 24.959
24.00 .50052E-03 25.026
25.00 S0191E-03 25.095
26.00 .50334E-03 25.167
27.00 .50481E-03 25.240
28.00 .50633E-03 25316
29.00 .50788E-03 25.394
30.00 .50948E-03 25474
31.00 - S1111E-03 25.555
32.00 51277E-03 25.639
33.00 .S1447E-03 25.724
34.00 .51620E-03 25.810
35.00 .51796E-03 25.898
36.00 S51974E-03 25.987
37.00 .52156E-03 26.078
38.00 .52339E-03 26.170
39.00 .52525E-03 26.262

40.00 .52712E-03 26.356



41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
6500
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00
85.00

52902E-03
53093E-03
.53285E-03
S3479E-03 .
53673E-03
53869E-03
54065E-03
54262E-03
.54459E-03
54657E-03
54855E-03
55052E-03
55249E-03
55446E-03
55643E-03
55839E-03
56034E-03
.56228E-03
56422E-03
56614E-03
56805E-03
.56995E-03
57183E-03
57370E-03
57555E-03
57738E-03
57920E-03
.58099E-03
58277E-03
58453E-03
58626E-03
58798E-03
58967E-03
59134E-03
59298E-03
59460E-03
.59620E-03
59777E-03
59932E-03
.60084E-03
60233E-03
60380E-03
60524E-03
60665E-03
.60804E-03

26.451
26.546

126.642

26.739
26.837

'26.934

27.033
27.131
27.230
27.328
27.427
27.526
27.625
27.723
27.821
27.919
28.017
28.114
28211
28.307
28.402
28.497
28.591
28.685
28.777
28.869
28.960
29.050
29.138
29.226
29313
29.399
29.483
29.567
29.649
29.730
29.810
29.889
29.966
30.042
30.117
30.190
30.262
30.333

30.402




86.00
87.00
88.00
89.00
90.00
91.00
92.00
93.00
94.00
95.00
96.00
97.00
98.00
99.00
100.00
101.00
102.00
103.00
104.00
105.00
106.00
107.00
108.00
109.00
110.00
111.00
112.00
113.00
114.00
115.00
116.00
117.00
118.00
119.00
120.00
121.00
122.00
123.00
124.00
125.00
126.00
127.00
128.00
129.00
130.00

.60940E-03
.61073E-03
.61203E-03
61330E-03
.61454E-03
.61576E-03
.61695E-03
.61811E-03
61924E-03
.62034E-03
.62141E-03
.62245E-03
.62347E-03
.62445E-03

.62541E-03
.62633E-03
.62723E-03
.62810E-03
.62894E-03
.62975E-03
.63054E-03
.63129E-03
.63202E-03
63272E-03
.63339E-03
.63403E-03
.63465E-03
.63524E-03
.63580E-03
.63633E-03

63684E-03

.63732E-03
.63777E-03
.63820E-03
.63860E-03
.63898E-03
.63933E-03
.63965E-03
.63995E-03
.64023E-03
.64048E-03
.64070E-03
.64090E-03
.64108E-03
.64123E-03

30.470
30.536
30.601
30.665
30.727
30.788
30.847
30.905
30.962
31.017
31.070
31.123
31.173
31.223
31.270
31.317
31.362
31.405
31.447
31.488
31.527
31.565
31.601
31.636
31.670
31.702
31.732
31.762
31.790
31.817
31.842
31.866
31.889
31.910
31.930
31.949
31.966
31.983
31.998
32.011
32.024
32.035
32.045
32.054
32.062



131.00 .64136E-03 32.068

132.00 .64147E-03 32.073
133.00 .64155E-03 32.078
134.00 .64161E-03 32.081
135.00 .64165E-03 32.083
136.00 .64167E-03 32.084
137.00 .64166E-03 32.083
138.00 .64164E-03 32.082
139.00 .64159E-03 32.079
140.00 .64152E-03 32.076
141.00 .64143E-03 32.071
142.00 .64132E-03 32.066
143.00 . .64119E-03 32.059
144.00 .64103E-03 32.052 ¢
145.00 .64086E-03 32.043
146.00 .64067E-03 32.034
147.00 .64046E-03 32.023
148.00 .64023E-03 32.012
149.00 .63998E-03 31.999
150.00 .63972E-03 31.986

3 ok s 34 sk ok ok Sk ok e s sk ok ok ok e ok 3 ok sk sk ok ok sk 3k ok ok ok sk ke e ak sk ok ok A sk ke ok ok ok 3k ke ok Sk ok sk sk ok ok ok ok

s % ok ok 3k 3k 3 Sk ok ok ofe e ok 3 ok T sk oA ok ok ok o ok sk ok sk ok ok ok o 3 ok s o s e ke ok ok o ok o o ok ok ok sk ok ke k¢ ok

TOTAL GROUNDWATER IMPACT

Time (yr) Mass (g)  Cumulative Mass (g)
1.00 24.168 24.168
2.00 24.176 48.344
3.00 24.186 72.530
4.00 24.199 96.728
5.00 24214 120.94
6.00 124231 145.17
7.00 24252 169.43
8.00 24.275 193.70
9.00 24.301 218.00
10.00 24.330 242.33
11.00 24.361 266.69
12.00 24.396 291.09
13.00 24.433 315.52
14.00 24.473 339.99
15.00 24.516 364.51
16.00 24.562 389.07
17.00 24611 413.68
18.00 24.662 438.34 :
19.00 24.716 463.06 : ‘



20.00
21.00
22.00
23.00
24.00
. 25.00
26.00
27.00
28.00
29.00
30.00
- 31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00

L AN
hIsRVIY;

57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00

24.773
24.833
24.895
24.959
25.026
25.095
25.167
25.240
25.316
25.394
25.474
25555
25.639
25.724
25.810
25.898
25.987
26.078
26.170
26.262
26.356
26.451
26.546
26.642
26.739
26.837
26.934
27.033
27.131
27.230
27.328
27.427
27.526
27.625
27.723
27.821

27919 .

28.017
28.114
28.211
28.307
28.402
28.497
28.591
28.685

487.83
512.67
537.56
562.52
587.55
612.64
637.81

663.05
688.36
713.76
739.23
764.79
790.43
816.15
841.96
867.86
893.84
919.92
946.09
972.35
998.71

1025.2
1051.7
1078.4
1105.1

1131.9
1158.9
1185.9
1213.0
1240.3
1267.6
1295.0
1322.5
1350.2
1377.9
1405.7
1433.6.
1461.6
1489.8
1518.0
1546.3

1574.7
1603.2
1631.8

1660.4



65.00

66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00
85.00
86.00
87.00
88.00
89.00
90.00
91.00
92.00
93.00
94.00
95.00
96.00
97.00
98.00
99.00
100.00
101.00
102.00
103.00
104.00
105.00
106.00
107.00
108.00
109.00

28.777
28.869
28.960
29.050
29.138

29.226

29.313
29.399
29.483
29.567
29.649
29.730
29.810
29.389
29.966
30.042
30.117
30.190
30.262
30.333
30.402
30.470
30.536
30.601
30.665
30.727
30.788
30.847
30.905
30.962
31.017
31.070
31.123
31.173
31.223
31.270
31.317
31.362
31.405
31.447

©31.488

31.527
31.565
31.601
31.636

1689.2
1718.1
1747.1
1776.1
1805.2
1834.5
1863.8
1893.2
1922.7
1952.2
1981.9
2011.6
2041.4
20713
2101.3
21313
2161.4
2191.6
22219
2252.2
2282.6
23131
2343.6
23742
2404.9
2435.6
2466.4
24973
2528.2
2559.1
2590.1
2621.2
2652.3
2683.5
27147
2746.0
27773
2808.7
2840.1
2871.5
2903.0
2934.5
2966.1
29917.7
3029.3




é

110.00
111.00
112.00
113.00
114.00
115.00
116.00
117.00
118.00
119.00
120.00
121.00
122.00
123.00
124.00
125.00
126.00
127.00
128.00
129.00
130.00
131.00
132.00
133.00
134.00
135.00
136.00
137.00
138.00
139.00
140.00
141.00
142.00
143.00
144.00
145.00
146.00
147.00
148.00
149.00
150.00

31.670
31.702
31.732
31.762
31.790
31.817
31.842
31.866
31.889
31.910

31.930. -

31.949
31.966
31.983
31.998
32.011
32.024
32.035
32.045
32.054
32.062

32.068

32.073
32.078
32.081
32.083
32.084
32.083
32.082
32.079
32.076
32.071
32.066

32.059

32.052

32.043

32.034
32.023
32.012

31.999

31.986

3061.0
3092.7
3124.4
3156.2
3188.0
3219.8
3251.7
3283.5
33154
3347.3
3379.3
34112
34432
3475.2
3507.2
3539.2
35712
3603.2
3635.3
3667.3
3699.4
3731.5
3763.5
3795.6
3827.7
3859.8
3891.8
3923.9
3956.0
3988.1
4020.2
4052.2
4084.3
4i16.4
4148.4
4180.5
4212.5
4244.5
4276.5
4308.5
4340.5




MIXCELL OUTPUT FILE

PGA VLEACH model ~ Polygon 27A, 7/93 Data, ARM run
(85% at 36 & 45,25% at 12 & 21)

Year Mass (grams) GW Conc (ug/L)

1 24.168 0.5055
2 24.176 0.7251
3 24.186 0.8207
4 24.199 0.8625
5 24214 0.8809
6 24.231 0.8893
7 24.252 0.8933
8 24.275 0.8956
9 24.301 0.8971
10 24330 ° 0.8984
11 24.361 0.8996
12 24.396 0.9008
13 24.433 0.9021
14 24.473 0.9036
15 24.516 0.9051
16 24.562 0.9067
17 24.611 0.9084
18 24.662 0.9102
19 24.716 0.9121
20 24,773 0.9142
21 24.833 0.9163
22 . 24.895 0.9185
23 24959 . 0.9208
24 25.026 0.9232
25 25.095 0.9257
26 25.167 0.9283
27 25.240 0.9310
28 25.316 0.9337
29 25.394 0.9365
30 25.474 0.9394
31 25.555 0.9424
132 25.639 0.9454
33 25.724 0.9485
34 25.810 0.9516
35 25.898 0.9549
36 25.987 0.9581
37 26.078 0.9614




38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

77

78
79
80
81
82

26.170
26.262
26.356
26.451
26.546
26.642
26.739
26.837
26.934
27.033
27.131
27.230
27.328
27.427
27.526
27.625
27.723
27.821
27919
28.017
28.114
28.211
28.307
28.402
28.497
28.591
28.685
28.7717
28.869
28.960
29.050
29.138
29.226
29.313
29.399
29.483
29.567
29.649
29.730
29.810
29.889
29.966
30.042
30.117
30.190

0.9648
0.9682
0.9716
0.9751
0.9786
0.9821
0.9857
0.9893
0.9929
0.9965
1.0001
1.0038
1.0074
1.0110
1.0147
1.0183
1.0220
1.0256
1.0292
1.0329
1.0365
1.0401
1.0436
1.0472
1.0507
1.0542
1.0577
1.0611
1.0645
1.0679
1.0713
1.0745
1.0778
1.0811
1.0845
1.0874
1.0905
1.0936
1.0966
1.0996
1.1026
1.1055
1.1083
L1111
1.1139



83
84
85
86
87
38
89
90
91
92
93
94
95
96
97
98
99
%100
%101
%102
%103
%104
%105
%106
%107
%108
%109
%110
%111
%112
%113
%114
%115
%116

%117

%118
%119
%120
%121
%122
%123
%124
%125
%126
%127

30.262
30.333
30.402
30.470
30.536
30.601
30.665
30.727
30.788
30.847
30.905
30.962
31.017
31.070
31.123
31.173
31.225
31.270

31.317

31.362
31.405
31.447
31.488
31.527
31.565
31.601
31.636
31.670
31.702
31.732
31.762
31.790
31.817
31.842
31.866
31.889
31.910
31.930
31.949
31.966
31.983
31.998
32.011
32.024
32.035

1.1166
1.1192
11218
11244
1.1268
1.1293
1.1317
1.1340
11363
.1385
1.1407
1.1429
1.1449
1.1469
1.1489
1.1508
11527
1.1545
11563
1.1580
1.1596
11612
1.1628
11642
11657
1.1671
1.1684
1.1697
1.1709
11721
11732
1.1743
11753
1.1763
11772
11781
1.1789
1.1797
1.1804
11811
11817
11823
11829
11834
1.1838




——

%128

%129
%130

- %131

%132
%133
%134
%135
%136
%137
%138
%139
%140
%141
%142
%143
%144
%145
%146
%147
%148
%149
%150

32.045
32.054
32.062
32.068
32.073
32.078
32.081
32.083
32.084

-32.083

32.082
32.079
32.076
32.071
32.066
32.059
32.052
32.043
32.034
32.023
32.012
31.999
31.986

1.1842
1.1846
1.1849
1.1852
1.1854
1.1856
1.1857
1.1859
1.1859
1.1859
1.1859
1.1858
1.1858
1.1856
1.1854
1.1852
1.1850
1.1847
1.1844
1.1840
1.1836
1.1832
1.1827



Polgon 27A- . . -

e E T Mode_lle_t_:l;TotaI Soil: . ' Approximate Cofresponding Soil Modelled Maximum
.Spll-;ya_por-Monitoring ____Conk:en_tr"atlpn (ug/Kg) Pefcentage Reducﬂ'on Vapor Concentration (Converted Subunit A:impact to -
Run Number Pieszeter d_es'Igﬁati_orf In each :P'iezbmeter' from Actual Concentration from ug/L to ppmV as TCE) Groundwater {uglty
e S : i . . :
e 27A-12 533.11 -0 162.8 _ -
(R P27A-21 . 898.50 0 2745 5.9431
> 7A-36 . 1317.80 0 402.5 :
VP27A-45 - - 137770 0 420.8
2 ' VS-VP27A-12° 53310 0 - 162.8
VS-VP27A-21 --898.50 0 -274.5 5.0533
VS-VP27A-36 112013 15 342.1
VS-VP27A-45 - .1171.05 - 15 357.7
3 VS-VP27A-12 1399.83 25 1221
VS-VP27A-21 673.88 25 ' 205.8 1.1859
VS-VP27A-36 197.67 85 60.4
_VS-VP27A-45 206.66 85 63.1




